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1.0 SCOPE AND CLASSIFICATION

i.i SCOPE - This configuration specification shall define the

details of design, construction, and equipment reuu_rements for

a Manned Instrumented Satellite Spacecraft (M.A.C. No. 15A/MA-IO) as follows:

NASA Designation .......... Project Mercury

Designer's Name ........... McDonnell Aircraft

Corporation (M.A.C.)

Model Designation .......... Model 133L

Number and Places for Crew ..... One Cabin Enclosure

Launch Vehicle ........... Atlas D Missile

i.i.I MISSION - The flight objectives of the Mercury Model 13_L

Spacecraft and Atlas combination (M.A.C. No. 15A/MA-IO) shall

be launching of this spacecraft into a manned semipermanent orbit and sub-

sequent safe return to the surface of the earth at a designated time and/or

position through use of retrograde thrust and aerodynamic drag. Orbital

insertion shall occur at approximately 528,496 international feet altitude

(approximately 87 nautical miles) at an inertial velocity of 25,719 feet

per second. The elliptical orbit shall have a perigee altitude of not less

than 87 nautical miles and an apogee altitude of not greater than 135

nautical miles. Normal duration of the projected mission for the space-

craft described herein shall be a Period of one day. The normal point at

which re-entry is initiated shall be such that impact occurs in a prescribed

area in the Atlantic Ocean. However I in the event of an emergency, it

shall be possible for the astronaut to initiate re-entry at any point

during an orbital cycle. The re-entry shall be accomplished by application
of retrograde thrust to produce a perigee altitude within the atmosphere.

The ma_itude and direction of retrograde thrust shall be applied so that

angles of re-entry into the atmosphere at an altitude of 40010OO feet

(approximately 66 nautical miles) will be between 0.73_ and 2.31 degrees.

The atmospheric forces used in trajectory or other calculations shall

be based on the atmospheric density and temperature variations presented
in Paragraph 3.2.7 and Figure 21 herein.

I.i.i.i OBJECTIVES - The test objectives of this mission shall be
as follows:

ae To evaluate the physiological and psychological effects

on man subjected to an extended Period of weightlessness

in a space environment.
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1.1.1.1 OBJECTIVES - (Contlnued)

b. To evaluate the performance of man subjected to an

extended period of weightlessness in a spacecraft
environment.

c. To verify that man can function as a primary system

for extended space flight.

d. To evaluate the performance of spacecraft systems.

e. To evaluate the Mercury range network for coverage of
missions of at least twenty-four hour duration.

Test program objectives involving this spacecraft shall be

the acquirement of data leading up to the primary concern of this research;

that of man's ability to adapt to and perform in a space environment and

those environments associated with projection into space and subsequent

safe return to the earth's surface. The launching site for MA-IO shall be

Port Canaveral, Florida.

-- _j ......
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2.0 APPLICABLE SPECIFICATIONS AND OTHER PUBLICATIONS - McDonnell

Aircraft Corporation's prime objective relative to government

specifications shall be compliance with applicable documents to the most

practicable extent, with the object of providing an optimum c_erational

vehicle within the specified time schedule.

2.1 REFERENCES - The foll_ing documents are referenced herein:

M.A.C. Report No. 6493 , "Project Mercury Specification Appli-

cability Criteria," dated 4 December 1958, Revised 1 July 1959

M.A.C. Report No. 6693, "Structural Design Criteria for Project
Mercury," dated 6 April 1959, Revised 3 August 1960

M.A.C. Report No. 8140, "Contractor Furnished Equipment Status

Report," dated 27 March 1961, Revised 1 May 1962

NASA S_ecificatiou No. S-6, "Specification for Manned Space

Capsule," Revised 26 January 1959.

2.1.1 PRECEDENCE - In event of a discrepancy between this document

and any document referenced herein, this specification shall

take precedence.

2.2 PROCESS SPECIFICATIONS - The following M.A.C. Process Specifi-

cations shall apply specifically to the Project Mercury

Spacecraft herein:

P.S. No.

11051

i122_

12301

12420

13_4

132A6

13334

TITLE
I

Cementing of Heat Blankets for Model 133

Sealing of Model 133 Capsule

Cleaning of Model 133 Enviroumeutal Control System Lines

and Nonoperating Components

Chromic Acid Treatment of Aluminum Tanks' for Model 133

Black Oxide Finish for High Emissivity for Model 133

Chemical Oxidation of Beryllium for Model 133

Preparation and Application of Coatings to Interior Surfaces

of Sealed Cabin Area of Model 133
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2.2

P.S. No.

13_3o

14o39

14o_3

16ool. 5

17006

17046

17305

17_o0

17_Io

1741o.i

17_io.2

17_lO.3

20106

20113

20115

20151

20204

20500

20501

20505

20506

21030

PROCESS SPECIFICATIONS - (Continued)

TITLE

Exterior Paint Finishing of Model 133 Capsules

Fabrication of Model 133 Tower Insulation

Fabrication of Model 133 Astronaut Seat Assembly

Marklng of Model 133 Parts an_ Assemblies

Installation of Teleflex Controls

Care, Handling, Storage and Assembly of Model 133 Glass

Sealing of Printed Wiring for Model 133 Flight Test Instrumentation

Installation of Electrical Wiring in Model 133

Fabrication of Electrical Wire Assemblies for Model 133

Assembly of Electrical Cable Terminals and Splices for Model 133

Assembly of Electrical Connectors for Model 133

Assembly of Radio Frequency Cables for Model 133

Stora_ and Eandlln6 of Silver-Zlnc Batteries for Model 133

Care, Handling and Storage of Model 133 Pyrotechnics

Handling, Storage, and Installation of Mo4el 133 Impsct SEirt

Storage and Egmdllng or Kvdrogen Peroxlde (H2o2)

Repair for Skin Puncture of Model 133 Capsule Wall

Fabrication and Housekeeping Policies Applicable to Mo<lel 133

Requirements for Special Assembly Areas for Model 133

Storage and Handling of Model 133 Enviro=mental Control System

Storage and Handling of Model 133 Reaction Control System

Leak Testing of Model 133 Structural Assemblies
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2.2

P.S. No.

213_

22810

23502

2.3

PROCESS SPECIFICATIONS - (Continued)

TITLE

Incoming Inspection of Model 133 Space Capsule Coatings

Soft Soldering of Electrical Connections for Model 133

Acceptance Procedure for Model 133 Forwar_ Viewing

Window Assembly

CONTRACT CHANGE PROPOSALS - Applics_le portions of the
following Contract Change Proposals (CCP 's) have been

incorporatod and shall be considered basic to this configuration speci-

fication as approval through negotiation with NASA:

CCP

3

6

41

42

43

45

h6-2
Rev. "A"

58-1

66

73

74

TITLE

Posigrade RocEet Installation

Manual Emergency Controls for Capsule Separation_scape

Rocket Firing, Escape Tower Jettison, Antenna Jettison, and

Emergency Parachute Deployment

Installation of Reefed Ring-Sail Landing Parachutes

Deletion of Orbit Light

Instrumentation Changes; Su_carrier Oscillator a_i Commutator

Replacements

Deletion of Requlremeut for Impact Pressure Measurement

Addition of 2-Watt Orbital UEF Transmitter

Provide Supplemental Instrumentation, Telemetry, an_

Ccsnunications Equity.cut

Astronaut Emergency Egress Hatch Inst_llation

Frequency Changes for Cc_nmlcatious Systems

Astronaut Observation Window Installation

Rescue Aids Switch By-pass Relay an_ By-pass Switch for 30-

Secon_ Retro Firing Delay
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2.3

CCP

76

78

82

90-1

91

98

i01

Io6

lO9

113

13o

131

16o

164

165

184

189

217

_8

226 _

228

CONTRACT CHANGE PROPOSALS - (Continued)

TITLE

Main Instrument Panel Redesign

Mercury/Atlas Adapter Redesign

Capsule Dye Marker Change

Productlou Installation of Landing Iml_ct Skirt

Elimination of Minitrack/Microlock Beacon

Removal of Smoke Recovery Aid

Post-Landing Operational Sequence Change for Capsule
Instrumentation

Provision of Patch Cable - Comnsnd Receiver Code Assembly

Addition of Astronaut-Operated Switch for Time Zero Relay

Escape Tower Modification

Provision of "Super SARAH" UHF Rescue Beacon

Satellite Clock Change

Transducer Replacement

Double-Pulse Coding for S-Band Beacon

Installation of Whip Antenna

Modifications to Mercury Blo-Seusors for Man

Manual Hand Controller System, YJprovemeut Changes Thereto

Capsule Dye Marker Change

Patch Cables for all Ccem_nd Tone Ccmbinatious

Incorporation of 5 psi Differential Cabin Pressure

Control Valve

Double-Pulse Coding for C-Band Beacon
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CCP
m

239

243

251

274

280

287

289

2_

3_
ReY. ,_t,

-3o9

_3

32

329

336

3_o

342

343

3_

CONTRACT CHANGE PROPOSALS - (Continued)

TITLE

Triple Nozzle Installation on Jettison Rockets

Voltage Regulation for Telemetered Events

Improvement of Battery Installation/Removal Time

Modify Era3 Amplifiers

C-Band Beacon Wobulator

Disabling the Voice Operated Relay (VOX)

Provision of Lockout Feature, C-Ban_ Beacon Modification

H202 Pressure Gau6e Installation

Astronaut Blood Pressure Device

S-Band Radar Beacon Frequency Change

ECS Spring-Loaded Inlet Check Valve

Ad_Itlonal Instrumentation for Capsules i0 and 16 thru 20

Provision of Lockout Feature, S-Baud Beacon Modification

Snorkel Inflow Valve By-pass Switch and Blow-off Door
Interlock

Oxygen Bottle Nomenclature Chan&_

One-Day Mission Spacecraft

Mercury Commutator Replacement

Telemetry Transmitter Replacement

Cable Retention System Improvements

..............
l
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2.4 REQUEST FOR ALTERATION.- The following requests for alteration

(RFA) recommended during Development Engineering Inspection

(DEI) No. 5, 6-7 June 1962, have been incorporated on Spacecraft No. 15A.

RFA's incorporated pursuant to DEI's No. 1 through 4 are not listed due to

complete closeout of these RFA's by the customer and contractor.

RFA NO. TITLE
n

5-3 RCS Heat Stabilization

Inverter Cooling

5-5 "D" Package V_O Mounting Insert

5-7 VCO's, Transmitters, and Commutators:

Temperature and Vibration Tests

5-11

5-13

5-17

5-18

5- 9

5-20

5-21

5-23

5-2_

5-25

5-26

5-29

ECS Temperature Indication

Blood Pressure Measuring System - Controller Relocation

ECS Lines Change

Study Umbilical Door and Latching Mechanism

S- and C- Band Coaxial Cables

Redesign Water Control Valve Handles

Modify 45-72707-5 Explosive Cell

Label Altitudes on Cabin Pressure G_

Ga6e Readability

Pointer Addition

Fuse Switch Marking

M.A.C. to Study Possibility of Having Reserve H202 Supply
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3.0

3.1

3.1.1 WEIGHT AND BALANCE - Specification MIL-W-25140 and Technical

Order I-IB-40 shall be utilized as reference guides.

3.1.1.1

actual weight

GROSS WEIGHT - Current weight breakdown and center of gravity
(CG) of the spacecraft as described herein are included. The

and balance data will be supplied when available.

3.1.i.2 LAUNCH WEIG_ - The launch weight of the Mercury Spacecraft

No. 15A shall be defined as the basic spacecraft and equil_ent,

pertinent to the mission to be performed, plus the adapter, escape tower

assembly, retrograde rocket assembly, hydrogen peroxide (_02) , and posigrade
fuel.

3.1.1.3 ORBIT WEIGRT -"Orbit weight is defined as the weight of the

spacecraft when projected into orbit.

3.1.1.4 RE-_qTRY WEIGHT - Re-entry veight is defined as the orbit

vei6ht, less H202 and water used during the orbit period and

during re-entry initiation, and less the retrograde rocket assembly.

3.1.1.5 ABORT WEIGHT - Abort weight is defined as the orbit weight

of the spacecraft less the retrograde rocket assembly plus the

escape system.

3.1.1.6 IMPACT WEIGHT - Impact weight is defined as the re-entry weight,

less the drogue and main parachutes, antenna assembly, and

less a_ abl_ted material, H202 and water used and Jettisoned durlng re-entry.
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3.1.1.7

i

WEIGHT AND BALANCE _Y

a. Vehicle Weight Breakdown

ITS4

Structure

Adapter - Spacecraft to Booster (Incl. Clamp Ring)

Escape System

Heat Shleld-Ablation

Stabilization/Control System

Retrograde System

Landing System

Instruments and Navigation Equil_ent

Electrical Group

Communications

Environmental Control System

Telemetry and Recording

Recovery Gear

Crew and Survival Equil_ent

Ballast - Flotation

Manufacturing Variations

Gross Weight Launch Vehicle

WEIGHT

613.22

191.31

11oo.66

315.27

311.55

295.79

320.43

?7.84

3_.85

119.5k

19o.02

115.01

25.4._

243.13

.o3

1.68

k3oi.77

MAC 231(]11 [N(V 14 JUN 62:
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3.1.1.7 WEIGHT AND BALANCE SUMMARY - (Continued)

b. Normal Mission

ITS4
m

Gross Weight Laumch Vehicle

Less : Escape Tower (Wj)

Add: .2Wj

Effective Launch Weight

Less: .2Wj

Gross Weight - Tower Separated

Less: Adapter and Clamp Ring

Posigrade Fuel

CG*

WEIGHT LOCATION

k3oz.?7
110o.66

220.13

3201.11

191.31
-6.24

168.06

ll8.61

Orbit Weight

Less: H202 - Orbit and Orient

Coolant Water & Oxygen _

3o03.56

-37.4o

-43.30

Z20.83

Retrograde Weight

Less: Retrograde Fuel and Covers

HiO 2 - Retrograde Hold

2922.86
-146.91

-5 .O0

121.22

Retrograde Fired Weight

Less: Retrograde Package

zz_.98

Re-Entry Weight

Less: H202 - Re-Entry Hold

Coolant Water * Re-Entry
Ablated Material - Nominal

2651.73

-5.00

- .71
-i0.00

12_.60

End of Re-K_try Weight

Less: _02 - Drogue to i0,000 feet

Antenna Assembly
(Korizon Scanners)

(Drogue Chute)

2636._
-8.O0

12a.7_

* CG location is given as Z station. Theoretical edge of heat shield is Z =

103.44 (a point on a 37.25-inch circular radius formed by the intersection of

the heat shield 80.00 inch spherical radius and the projection of the space-

craft conical surface. )

I
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3.1.I.7 WEIGHT AND BALANCE SUMMARY - (Continued)

Main Chute Deployment Weight
Less: Main Chute

H202 Jettisoned

I=rpactWeight
Extend Whip Antenna
Less: Reserve and Pilot Chutes

Dye Marker

Flotation Weight

c. Abort Condition

Gross Weight Launch Vehicle
Less: Adapter and Clamp Ring

Retrograde/Poslgrade Assy.

Abort Weight

Less: Escape Rocket Propellant

Abort Weight - Less Escape Fuel

Less: Escape Tower

Re-Entry Weight - Abort Condition

Less: H202 Orient
Antenna Assembly

Main Chute Deployment Weight - Abort

WEIGHT

2540._8

69.54

-15.00

2 55.s 
0.00

-@.59
-2.75

2383.60

43Ol.77
-191.31
-272.37

3838.09
-293.2o

2737.43
-1 .oo

-87.5_

CG*

LOCATION

122.30

121.06

119.6o

168.o6

177.90

165.59

124.04

26_.89 121.62

* CG location is given as Z station. Theoretical edge of heat shield is
Z = i03._ (a point on a 37.25-inch circular radius formed by the intersection

of the heat shield 80.00 inch spherical radius and the projection of the
spacecraft conical surface.)

MAC 231¢1i4 |lltirV a4 JUN GZ:
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3.2

3.2.1

specified herein.

a.

b.

c.

d.

e.

f.

g.

h.

I.

j.

k.

1.

re.

n.

O°

P.

q.

GENERAL DESCRIPTION

CONFIGURATION - The spacecraft confl6uration shall be of the

type shown in Figure 1 and shall fulfill the requirements
The complete spacecraft shall be comprised of _ following:

Structmre (See Para6raph 3.4)

Heat and Micr_neteorite Protection (See Paragraph 3.6)

Booster Adapter ancl Separation Systm (See l_ra6raph 3.7)

crev station (see _.-.agra_ 3.8)

Consoles and Controls (See Para6raph 3.8.8)

Instrumentation and Display (See Para6raph 3.8.9)

Envlromnen_al Con_r_l System (See ParaKraph 3.9)

Stabilization/Control Subsys_eu (See _ph 3.10)

Reaction Control System (See Para6raph 3.10.3)

Retrograde Rocket System (See Para6raph 3.11)

Posi6rade Rocket System (See Para6raph 3.11.4)

Escape System (See _ph 3.12)

Power Supplies (See Para6raph 3.13)

Ccmmanication EqUilment (See Para_ph 3.14)

Recordlng Equi13aent (See Para6raph 3-15)

Navlgatlonal Aids (See Para6raph 3.16)

Landing, Post-L_ and Survival Systems (See _h
3-17)

r. Handling Provisions (See Para6raph 3.18)

s. Pyrotecbm_cs (See l_re_rs_ 3.20)
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3.2.2 SELECTION OF MATERIALS - Mission requirements of the spacecraft

dlc_ate use of hlgh-temperature-reslstant mate_.als. Heat

resisting materials such as titanium, berylllum_ steel, nlckel-base alloy

(Rene' _I)I and insulation materials such as Thermoflex, fiberglas and

ceramic coatings shall be used. Where practlcable_ materials in accordance

wi_h the requirements of ANA bulletins 143d and 147r shall be utilized.

3.2.3 FABRICATION - Structural design concepts of the spacecraft

emphasize employment of proven manufacturing techniques and
methods to the greatest possible extent. Maximum use shall be made of

developed "off-the-shelf" components fabricated by dependable subsystem

manufacturers. McDonneLl Aircraft Corporation s_sndaz_s of vor_anshlp,
processes an_ procedures are based on fabrication of production articles
according to military standards.

3.2.4 IRTERCNANGEABIIITY AND REPLACEABILITY - The interchangeabillty

and replaceabillty intent of Specification MIL-I-8500A (ASG)

shall be met on those items of equipment possessing identical physical char-

acteristlcs and functions in rmlatlon to spacecraft usage as defined in M.A.C.

Report No. 6495, revised 1 July 1959. Inter_abillty and replaceability

requlreuents are not considered E_Lr_IAtory on bs_ic spacecraft structure.

Interc_ability and replaceabillty for those equiI=Zent items as set forth

in this paragraph shall be assured by design requirements, nature of manu-

facture and monitoring by contractor personnel, and need not be physically
demonstrated by the exchange or remove& of equllment items from the capsule
and replacement of these items in a formal demonstration.

3.2.5 FINISH - Finish requirements shall be as specified in the

Finish Specification, Drawing No. 45-90000.

3.2.6 IDENTIFICATION AND MA/_CING - MIL-STD-130 shall be considered

as a reference guide in identification of the spacecraft and

spacecraft components. Marking shall be in accordance with Specification

MIL-M-25047 as appllcable. Dravlng No. _5-00008 shall define external space-
craft color requirements and shall specify that the United S_es fla 6 and
the vords '_dNITED STATES" in 6-inch block letters shall be painted on oppo-
site sides of the spacecraft. Spacecrs/_ test cable plng or receptacle

identification shall be in accordance with Draying No. 45-00010. Spacecraft
instrument range marking shall be in accordance vlth Draying No. 45-OOOll.

3.2.7 EXTREME ENVIBO_TAL RE_U_ - Trajectory characteristics

shall be based on the a_nospherlc density and temperature varia-

tions of ARDC 1959 model a_nosphere. Earlier da_a, as presented in Figure 2,
may be used when its use is not critical or when it is cumpatlble with ARDC

1959 model a_mosphere. The spacecraft, all subsystems, and components shall

be designed to wlths1_nd the environmental conditions which are expected _o

be encountered during the mission outlined in Paragraph i.i.I.
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3.2.8 LUBRICATION - Lubrication of components vhere required shall

be in accordance with the requirements of Specification

MIL-L-6880B. Lubrication data shall be included in maintenance handbooks.

No petrolemn-base lubricants shall be used. Lubricants shall be of _e

silicone base, fluorolube, oxylube 702, and dry film type. Lubrication

shall not cause a_7 _oxlc or flanmable substances to occur in the astronaut's

ccm_nt or in the envlronmen_ml contr_l _ystem.

3.2.9 RELIABILITY - An integrated :eliahilll;y protein shall be con-
ducted _hrou6hout the desi6n, develolment and fabrication of

the Mercury spacecra_. This shell include _he ulient features outlined in

Specificatlon MIL-W-gAII _o the most practlcahle _ within the scope of

_%e pro_. The desi_ appros_h shs_l _:Lze The s_e_y of _he mission.

Al_hou_h not specified herein in every instance; due consider_tlon shall be

given to si_pllclty, re_; add the use Of back-urp sys_s in order to
improve mission reliability.
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3.3 AERODYNAMIC AND HYDRODYNAMIC CONSIDERATIONS - The design con-

fi6uration of the spacecraft described herein relative to

aerodyr_mlc and hydrodynamic considerations shall be based on the followln6:

a. Supersonic launch and escape dra_ shell be reduced by use

of an aerodynamic spike and ballast assembly located on

top of the escape rocket structural assembly.

be The over-all spacecraft configuration at the time of

re-entry shall be statically stable in the heat-shleld-

forwmr_ attitude.

Ce Correct attitude during the re-entry phase shall be

facilitated by use of a destabilizer flap located on the

top of the antenna assembly opposite the roll-axis horizon

8cazl1:ler.

d. Re-entry forebody shape effect onwater and land impact

loads.

e, Design landing condition of the s;_cecraft has been based

on impacts on both water and land within the structural

design parameters defined in M.A.C. Report No. 6693,

revised 3 August 1960.

fB The spacecraft shall he buoyant and h_irodynamlcally stable

upright in the water, impact skirt and heat shield assembly

down, and shall be capable of rightlng itself.

3_4 STRUCTURAL DESIGN CRITERIA - Structural design criteria of the
Mercury spacecraA_ shall be as defined In M.A.C. Report 6693,

revise_ 3 August 1960, a_i Paragraphs 2.4 throu6h 2.4.2.4 of NASA Specification

S-6, revlse_ 26 January 1959.

MAC 231C]d (II[V 14 JUN 112:
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3.5 SPACECRAFT

3.5.1 DESCRIFfION - The Model 133L SI_cecrsf¢ shall be of semi-conical
conft6uration, incorporating a blunt forebody designed "co mate

the booster adal_er and support the retrocede rocke_ packa_ (see _ 1,
Page 9 ). The convex contour of the forebody shall provide maximum practlcal
wave dz_ and uniform heating consistent with other requirements. The after-
body shall consist of a truncated conical section surmounted (in launch atti-
tude) by a shor_ cylindrical section which shall support the commumlcatlons

antemm assembly and escape system and house the _ parachutes. The

ccm_Isl section shall incorporate the pressurlzed crew compartment, entrance

and emer_ncy egress h_tch, astronaut observation vlndov s and mnbiltcal door_
and include provisions for booster adapter clamp ri_ enga4_nt and cylin-
drical section and heat shield atta_h_nt. The over-all afterbody confl_tton
shall au6ment stabill%_, provide adequate volume for crew s_atlon and equllment
installation and mlnlmlze aerodynsmlc heatID6. Internal w:lume of the capsule

shall be based on physical dimensions of a human occupant 5 feet 10-1/2 inches
_/i, welshlng 180 pounds.

3.5.2 CCBSTRUCTIC_ - The spacecraft shall be of s-_4-_,_coque
construction consisting of a conical and a cylindrical sec-

tion. The conical section shall consist of an unbeaded inner skin vhlch
shall be seam welded to a beaded outer skin with 24 equally spaced lon_tla-
dinal strin6ers. Two bulkheads and the skin assembly shall form the pres-
surized cabin are_. The cylindrical section incorporates a single skin with
12 equally spaced stringers and internal shear vebs vhtch distribute parachute
deployment and suspension loads. The spacecraft substructure shall be pro-
tectal from heat, noise, and mtcrcmeteorttes by insulatlo=, an outer covering
of shln61es; and a fiberglas heat shield, which shall ablate _ re-entry.

3.5.3 EFfRANCE AND D_RG_CY EGRESS 5ATCH - The entrance and emer-

gency egress hatch (Dr_wln_ No. _5-35003), locsT_d in the
spacecraft conlcal section, shall be trapezoidal in shape as dlctated by
the spacecraft confl_ration (see Figure 1). The hatch assemhl7 shall be
of construction similar to the baslc sI_cecrsf_ _tructure, desi6ned to per-
=it entry in_o, and emersen_ egress fr_, the spacecraft. An explosive
asse=bly (Drsvl_ No. _5-35701) shall be incorporated in the hatch assembly
to serve as a means; vhen ignited, of breakln_ the 70 hatch attachaent bolts.
The explosive assembly shall be n_un_ed about the h_tch perimeter and shall
consist of a _nsket type sill containing a contlmmus single strand of
explosive charge to effect severance of the at_schment bolts. The strand

shall be i_n1_ed fz_n both ends slmul_meously to provide redundancy. A
push-button inltlator, located on the hatch interior to the astron_u_ 's upper

z'i6ht, shall, after removal of a safe_y cap aad pin, 1_nlta the explosi_
cheu_ when pushed by the astronaut. A pull lnltintor assembly shall be
provided for _rmmd rescue utilization on the exterior of _he hatch beneath
the ahln61es. Function of the pull initiator assembly shall be the same

I mm
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3.5.3 ENTRANCE AND EMERGENCY EGRESS HATCH - (Continued)

as for the astronaut-actuated initiator. The hatch assembly shall be

secured to the spacecraft structure by two wire springs (Drawing No. 45-35058).

These springs shall absorb the energy expended by the explosive charge and

serve to prevent in0ury to personnel working in the hatch area during recovery
operations. A cabin pressurization fitting assembly shall be located at
approximately Z123.00 between stringers six and seven. This assembly shall
provide the necessary inlet and outlet ports for a ground leakage check of

T_e hatch seal prior to launch. Spacecraft cabin leakage rate shall not
exceed 600 cc per minute. Upon completion of the leakage check 2 the ports
shall be sealed.

3.5.4 EXr_ HATCH - The exit hatch (Dra_rlng No. 45-32C_3) shall be

located in the small afterbody pressure bulkhead. The hatch

shall be dlsh-shaped and shall be an inward-openlng, plug-type hatch of

reinforced aluminum construction. The hatch shall be held in place by a

retaining ring which, when latched in place, shall cause the hatch to seal %0

the small pressure bulkhead. The retaining ring shall consist of a partial

so that as the latch handle is actuate_ to the closed position, the

is expanded to form a tight seal. As the latching handle llnka6e is

moved to the open position, the expansive force shall be released. In order

to facilitate egress through the exit hatch, the right section of the instru-

ment panel shall be designed for removal. The exit hatch shall remain

operable after a normal land impact.

3.5.5 WINDOW AND FIL_:R

3.5.5.1 W_ - An observation window assembly shall be provided for

astronaut visual observation of the space environment. This

assembly shall be located in the afterbody conical section forward of and
above the astronaut's head from Stations Z124.81 to ZI_.80. The window

assembly shall consist of an outer window assembly (Drawing No. k5-35030) and

an inner window assembly (Drawing No. 45-35035). Window shape shall be

trapezoidal as dictated by the spacecraft conical configuratic= with the

base of the trapezoid toward the heat shield end as indicated in Figure 1

herein. The outer window assembly shall consist of a single pane of 0.350

inch Vycor glass contoured to the spacecraft structural curvature. The

outer pane shall possess grade 2N optical fidelity in its two critical

areas. Grade 2N glass shall permit an optical deviation of two minutes

of arc. Location of critical areas shall be such as to be compatible with

reference sight lines on the inner window assembly. The outer pane shall

be mounted in a structural frame with suitable sealing gaskets on the inner

and outer surfaces and with spacers supporting the edge inside the frame. The

inner window assembly shall consist of three flat panes of @lass of the

trapezoid configuration and each pane shall have an optical fidelity of Grade

2N.
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3.5.5.1 WINDOW - (Continued)

The two inner panes shall be 0.340-1nch tempered glass and the outermost pane

of the inner window assembly shall :be O.170-1nch Vycor glass. The outermost

pane shall contain lateral reference sight lines on the inner and outer

surfaces as required by the window mounting angle and the fixed optical refer-

ence point. The set of lines sear the base of the trapezoidal pane shall

provide an eye level sight reference for viewing the horizon compatible with

a spacecraft attitude of 34 degrees with heat shield up. The second set of

lines shall provide an eye level reference for viewing the horizon compatible

with a spacecraft attitude of 14.5 degrees from horizontal with heat shield up.

The inner window panes shall be moun_ in individual supporting rings,

independently sealed by gaskets on upper and lower surfaces, and held firm by

spacers around the edge inside the ring. The outer pane of the inner window

assembly shall be capable of withstanding the environmental conditions normally

encountered by the outer window assembly. The pane assemblies shall be

supported by a structural frame which shall be attached and sealed to the

spacecraft inner structure. The inner surface of the outer window pane and
both surfaces of the inner window assembly panes shall be coated with a single

layer of magnesium fluoride (MgF2) film for impeding thermal racliation into
the cabin. Provisions shall be incorporated for reduction of glare from the

window supporting structure and ad4acent areas. Mounting provisions for the

utility camera shall be incorporated at the upper right-hand corner of the

inner window frame (see Paragraph 3.15.1).

3.5.5.2 FILTER - A filter assembly (Drawls6 No. 45-86005) shall be pro-
vided'----'-forthe observation window and shall be mounted on the

inner window assembly (see Paragraph 3.5.5.1). The filter assembly shall

consist of a plexiglas panel, hinged along the center and at one end. The

plexiglas panel shall be 0.080 inch thick and configured to the shape of the

window assembly. A brush sealing strip shall be attached along the panel

lower edge to allow equilmnent clearance when the filter is opened and closed.
The filter shall be retained in the closed position by a spring-loaded latch

loca%_cl on the outer edge of the plexiglas panel. To pls_e the filter in the

open position, %he astronaut shall disengs_e the latch at the outer edge of

the panel, fold the filter along its center hinge _ place it against the

spacecraft, where it shall be retained in the open position by a spring-loaded
latch attached to the side of the spacecraft. The filter piexiglas panels

shall be red in color to afford the astronaut a means of adapting from a day.

to night environment. The filter panels shall possess optical quality equal

or superior to Plex II in accordance with Specification MIL-P-5425B, Finish A,

except for the light transmissibillty characteristics required for filtering

capabilities. An extended view mirror assembly shall be provided.

MAC _$1CM (RfV 14 JUN 6Z:
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3.5.5.2 FILTER - (Continued)

The mirror assembly shall be located on the lower end of the inner window

assembly and shall mate with the filter assembly sealing strips. The mirror

shall be of aluminum-alloy construction with a reflecting surface which

shall permit a maximum image shift approximating 0.09 inch at 25 feet when

viewed at 18 inches. The mirror assembly shall incorporate a ring-type

handle to facilitate positioning whenanextended view of the horizon is

desired. This assembly may be locked in either of two positions by means of

a spring-detent mechanism. The filter assembly shall be accessible to the
astronaut while in the restrained condition.

3.5.6 ARTENNA ASSEMBLY - A communications antenna (Drawing No.

45-31003) shall be installed between the cylindrical recovery

compartment and the escape tower, and shall extend from Station Z184.57 to
Z208.57. The antenna assembly shall house the pitch and roll horizon scan-

ners and the drogue parachute. An eight-inch window assembly (Drawing No.
45-31016 ) shall be located around the outer base of the antenna assembly and
shall act as a dielectric for the main bicone antenna. A destabilizer flap

assembly (Drawing No. 45-31026) shall be hinged to the upper extremity and

outer edge of the antenna structural assembly opposite the roll horizon

scanner, and shall prevent the spacecraft from beccmlng stable with the

antenna assembly forward. The destabilizer flap and horizon scanner cover

(see Paragraph 3.10.2) shall be combined into a single structural unit, sprlng-

loaded to the outboard position and tethered to the antenna assembly by a

nylon cord. At tower Jettison, nylon lanyards attached to the tower structure
shall actuate two 4-second time-delay reefing cutters; which shall sever the

tie-down cord and release the destabilizer flap/scanner cover assembly for

erection to its functional Position. The antenna assembly shall be auto-

mkticslly Jettisoned from the spacecraft as the spacecraft descends to iO,000

feet altitude. (See Paragraph 3.17.1.2.)

3.5.7 ANTENNA COVER - An antenna cover assembly (Drawing No. 45-31036)

shall be incorporated in the escape tower structural assembly.

The cover assembly shall shield the antenna assembly and horizon scanners

during the launch phase. The cover assembly, being an integral part of the

tower, shall permit horizon scanning following tower separation.

3.5.8 UMBILICAL DOOR - The umbilical connection receptacle (see
Paragraph 3.13.4.1) shall be protected after umbilical separa-

tion by a retractable door of cobalt alloy and high l_mpera_ure steel construc-
tion. The retracting mechanism shall be spring-loaded in the closed Position,

providing automatic closure of the door at umbilical separation. Visual
indication of door closure shall be provided on the left-hand console (see

Paragraph 3.8.9.5).

MAC 231¢M (It(V 14 JUN §|:
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3.6 H2AT AND MICROMETEORITE SHIELDING

3.6.1 FOREBODY HEAT PROTECTION - The spacecraft shall be protected

by a dish-shaped ablative type heat shield which shall form
the forward surface (forebody) of the spacecraft. The heat shAeld (Drawing
No. 45-32052) shall be designed to ablate during re-entry and shall be
constructed of flberglas shingles laminated to form a smooth contour in +its

final size of 74._ inches diameter with a spherical radius of 80 inches.

Design consideration shall be given to landing loads on the heat shield to

insure that the pressure vessel is not punctured on rater landings and that
internal equl_nt is no_ daas6_ upon land impact. The heat shield shall

be designed for :e_entlon on the spscecrs1_ un_ll actuAtlon of the

_a6 extend valve an4 the heat shield release :echanlsa (Drawing No. 45-32301).

The heat shield shall be attached to the spacecraft conical structure assem-
bly (afterbody) by a titanium heat shield attach ring. The attach ring

riveted to the spacecraft structure assembly shall conT_Lin _ elongated holes

(to allow for thermal expansion) to ma_e with bolt holes spaced about the rim

of the heat shield. There shall be 24 locking studs alternated with 22

guide studs and two holes remaining unused beneath the release mechanism
actuators. Actuation of the heat shield release mechanlm shall initiate

withdrawal of U-shaped lug, releasing the 24 lock studs and the heat

shield fr_n the spacecraft structure assembly.

3.6.2 AFTERBODY HEAT PROTECTIC_ - Afterbedy heat protection shall

consist of shieldlng on the outside surface with insulation

between the shielding and the primary structure. The shielding sha/1 be

shingles of 0.016 inch thick Rene' 41 on the conclal section and antenna assembly

and 0.220 inch thick beryllium on the cylindrical section. Both the Rene' 41

and beryllium shingles shall be installed to allow thermal expansion while

l_--_n_n: within acceptable flutter limits. The insulation bet_en the

shleldlng and the primary structure shall mlnAmAze thermal leaka6e and

serve to attenuate the external noise ree_ the spacecraft interior.

3.6.3 MICRCME_EORITE PROTECTI_ - _ctlon of the underlying pres-

sure vessel and recovery ccmpartaent ngaAnst Izpacts fn:

:Icrcme_eorites shall be provided by the outer shAeld_ skin specified

above.
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3.7 BOOSTER ADAPTER - M.A.C. shall be responsible for matching the

Mercury spacecraft to an Atlas D booster, the Mercury launch

vehicle (HS-36). The spacecraft shall replace the booster nose cone in a

manner which requires a minimum of modification to the booster system. The

adapter (Drawing No. 45-33002) shall be of conventional semimonocoque alumi-

num, steel, and titanium construction. The adapter shall consist of a

machined structural frame utilizing a spacecraft match ring and a booster

mating ring, with titanium sheet metal skin reinforced by longitudinal h_t

sections spaced about the outer surface. The adapter shall have ventilation pro-
visions for launch vehicle L0X environmental relief and pressure equali-

zation during launch. An access door shall be provided between the inter-

,mdlate rings diametrically opposite the IEX valve openings for access to

the booster nose and the spacecraft heat shield area while on the launch pad.
The a_pter shall be attached to the sI_cecraft by a clamp ring insta//ation
(Drawing No. 45-72100). The clamp _ installation shall consist of three

segmented sections Joined by three explosive tension bolts. Two explosive
bolts can be initiated electrically from either end by a dual electrical

system. The third explosive bol_ may be electrically initiated fr_n one end.
An initiator system shall supply a compressed gas to the opposite end for

Inltiating a percusslc_ cap. Automatic spacecraft-adapter separation

circuitry shall be activated by placing the SQUIB ARM switch on the main

instrument panel in the _ position prior to launch. Upon sustalner engine

thrust decay to 0.20g as sensed by the sp_cecraft-contalned cutoff sensor,

t_e 0.20g contacts shall close, energlzin_ the spacecraft-adapter clamp

ring bolts power relayj which shall initiate detonation of the explosive bolts.

Separation of the clamp ring bolts shall close the spacecraft-adapter ring

separation limit switches. This action shall inltiate a firing si6nal to the

poslgrade rockets (see Para6r_ph 3.11.4). In event t_e automatic system

does not fuxlction, as indicated by the telellght sequence system (see

Para6raph 3.8.9.4)j the override control may be used. This override control

shall consist of a pull _ which must be actuated by the astronaut. Pul-

ling the ring shall actuate a limit switch which shall energize a redundant

electrical sys_m for de_osAtlon of two of the explosive bolts and shall
actuate an initiator for firing the third explosive bolt. Detonation of any

c_e explosive bolt shall separate the clamp ring. Spacecraft-adapter

separ_tlon may be initiated by 6Tound cusue_d (G-I on the Functlc_al Profile,

Figure 6, Page 66 ) throu@h abort circuitry.
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3.8 CREW STATION - The location and actuation of all astronaut

operated controls, and the arrangement of instruments and

warning devices shall be in accordance with good human en6ineerin6 practice.
Restrictions imposed on the astronaut by the restraint system, pressure suit

and acceleration forces shall be considered in crew station desi6n.

3.8.1 ASTRCRAUT SUPPORT COUCH - Each astronaut shall be provided with

an Individually-molded support couch consisting of a contoured

seat assembly (Drawing No. 45-82000). Seat assemblies shall be shipped frcm

the contractor's 9.1.ant to the launch si_e for installation. The seat assem-

bly shall support the astronaut's torso, arms to a point Just tP_Zov has elbows,
and head. Left and rl6ht-hand arm rests shall be provided with the seat

installation. Each seat shall be fabricated in accordance with M.A.C. Process

Specification 14043.

3.8.1.1 C_TRtETION - Seat construction primarily shall be of 61ass-

fiber plastic isminate in accordance with M.A.C. Material

Specification _@6-501, aluminum-alloy honeycomb core in accordance with

M.A.C. Material Specification _-701, @lass-fabric Isminate, aluminum-alloy,

plastics, fiberglas and lockfoam filler. Each seat assembly shall consist of

an inner liner and outer shell assembly with the area bet_een filled with

lockfosm plastic. The inner liner shall be of glass-fiber plastic lsminAte
and 61ass-fabric laminate molded to the astronaut's bo_ as specified in the

preceding para6raph. The outer shell shall be constructed of laminate-akin,

honeyc_nb-cors sandwiches formed to the curvature of _he large pressure bulk-

head on the back, to the contour of the inner liner on the bottom, rou_

to the astronaut's helmet and shoulders on the head assembly, and to the
vertical seat support beam assemblies to the left and ri6ht of center. The

sandwiches shall be Joined by formed laminate skin, plastic compound filled

angles, and aluminum-alloy rub strips. A g_ass-fiber plastic laminate

support fittin6 shall be provided on each side of the seat assembly.

Loads from the as'trona.ut shall be transmitted throush the

inner liners which shall act as distribution panels "to the boneyc_b struc-
ture. Crushable support assemblies constructed of almninmn-alloy honeycomb
_l_ss-fiber laminate shall be ins_alled between _he large pressure bulkhead

and the seat assembly. The honeycumb-core construction employed in the seat

support assemblies shall decrease the loading on the ast_ron_ut due to exces-

sive positive transverse accelerations and provide adequate protection a@al_t
l_hysiological daam_e and loss of consciousness when subjected to peak positive

accelerations as dictated by the mission defined in l_ph i.i.i herein.

The seat design shall be such as to provide adequate support under conditions
of lateral acceleration.

3.8.2 ASTRQNAIF£ RESTRA.XIfT SYS_.M - The astronaut shall be firmly

restrained in the support couch by a restraint harness assem-

bly (Drawin_ No. _5-_2702). The restraint harness shall provide satisfactory

support for conditions of maximum acceleration end shall consist of two
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3.8.2 ASTRONAUT RESTRAINT SYSTEM - (Continued)

shoulder harness assemblies, a chest strap, a lap belt assembly, and an

inverted "V" crotch strap assembly. Webbing shall be of dacron material

in accordance with Specification MIL-W-25361. The shoulder harnesses shall

be of the conventional type and shall be held in tension automatically by

s_ring-loaded reels. During ascent and descent, the reels shall be locked

in the fully restrained position to prevent astronaut movement out of the

support couch. When unlocked for the normal restrained position, the reels

shall provide a light restraining force to aid positioning and to provide

the astronaut with proprioceptive cues during weightless flight. Reel

locks shall be disengaged by actuation of a control lever located to the

upper left of the seat assembly. •The lap belt shall be of conventional type

with a center coupling. Eyelets on the shoulder harness straps and inverted

"%" crotch strap shall engage the lap belt coupling so that disconnecting

the lap belt coupling will release lap belt, shoulder harness, and crotch

straps. The lap belt shall have quick release fittings on each end for ease

of iust_allatiou in the spacecraft. Knee and upper leg restraint shall be

effected by means of a manually-retractable restraint assembly. This assem-

bly shall consist of two fittings, pivotally-attached to either side of the

support couch, Joined by a cross-brace which extends transversely behind

and beneath the astronaut's knees. The assembly shall be locked in the

extended (functional) position by a spring-loaded over-center strut mechanism

which may be folded as the restraint assembly is moved to the stowed position.

The restraint installation shall incorporate provisions for positive latching

in the stowed position. Fiberglas cups shall be provided for heel and toe
restraint.

3.8.3 ASTRONAUT APPAREL - The pressure suit, helmet, and parachute

harness worn by the astronaut shall be furnished by NASA. The

pressure suit shall be a Goodrich-Mercury type and shall include mechanical

and electrical connections to mate with spacecraft fittings and terminals

for biomedical measurements, oxygen breathing and face piece seal lines and
communications. Provisions shall be made for urine collection within the

pressure suit.

3.8._ FOOD AND WATER - The astronaut's food shall be NASA-furnished

and packaged, and contained in the special equipment container

(see Paragraph 3.8.5.1). The primary water supply shall be contained in two

3-pound capacity bladders installed in a single pressure-tight partitioned

enclosure mounted on the spacecraft structure above and to the right of the

astronaut. Positive expulsion is insured by a hand-squeezed rubber bulb which

pressurizes the space between the enclosure and bladders, collapsing the

bladders and expelling the water through a retracting drinking tube which is

stowable during periods of nonuse. Water from these bladders shall be avail-

able from prelaunch to the time of astronaut egress, at which time the second-

ary water supply contained in the survival kit may be used. A 2500-cc NASA-
furnished water bladder shall be installed in the survival kit (see

Paragraph 3.17.M). The water contained in this bladder shall be

MAC _31_ |NiV 14 JUm 62:



3.8.4 FOOD AND WATER - (Continued)

ava_.lable to the astronaut for use during the mission and after egress
_rough a retracting drinkin6 tube which shall be s_wed in & pocket along
the upper edge of the survival kit. The survival kit shall also contain a

desalting kit for water supply after a water landing (see Para6reph 3.17.4).
Contents of the enviro_men_l control system coolant and condensate tanks
my be used as a water supply after _ by severing the closed end of s
tube attached to either tank.

3.8.5 MISC_OUS E_UIPMENT - Miscellaneous equitment shell be
provided for the ccmfor% safety_ and convenience of _he

astronaut. Provisions shall be incorporated for s_m_e and/or retention
of _ls equllxnent within a specified area such that vibrations encountered

during the _tsslon do not result in displacement and/or detachment of
equl_ent.

3.8.5.1 SPECIAL E__ CONTAINER - Mounting provisions shall be
incorporated for a special equllnent con_r for s_va6e of

the astronaut's food supply, knifep optical instrtmen_sp and o_her tools
and/or equllzent necessary in performing assl_ed Ltseion _s. _ deter-
ruination of cont_Luer confl6urstlon and contents shall be accce_lished at the
launch site.

3.8-5.2 WINIX_ POLE AND FLASHLIGHT INSTALLATION - A window pole and

flashlight _--_l_tion (Drawlng No. 45-810_) shall be mounted
on the spacecraft inner structure forvard and to _be left of the as_naut.

The window pole and flashll6ht shall be retained in a bracket assembly by
spring-cllp detents. Re_ctln_ cord assemblies shall prevent _he window
pole and flashlight from floatlng while in a velgh_less condition. The

flashli6ht shall be furnished by NASA (see Appendix I-A). The window pole
assembly shall be designed for the astronaut's use in ac_uatln_ the window
filter la_ches, extended view _TOr, _ push buttons, or sn_ o_her
function he ,_7 deem necessary or convenient.

3.8.6 NOISE AND VIBRATION - The antlclpa_ed noise level which shall

reach the astrommt is est_ed to be below 135 decibels

dur_n_ _ "g" conditions. Noise levels shall be attem-_ted by the cabin
_nsulatlon and by the astronaut's a_pe_e_. _he noise at_nuatlon provided

shall be _reat enough _ perzLtt t_o-way ccsmunic_ion by proper selection of
microphones and earphones. Vibrations imposed shall be lessened by absorp-
tion within the support couch structure.

3.8.7 AER0_DICAL SEESING E__ - Aeromedlcsl senslng equllment
shall be as specified in the f__ _hs. Ins_n,__en-

ration shall be as specified in Paragraph 3.8.9 and as deplc_ed in Fi6_tre _,
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3.8.7.1 ELECTROCARDIOGRAM - Indications of EKG shall be provided by

four normal leads which shall provide two outputs for trans-

Lission by the telemetry system. One output shell be derived from a left

side and a right side lead; and the other output from an upper chest and a
lower chest lead.

3.8.7.2 RESPIRATION SENSING SYSTEM - An impedance Ime_6raph type

respiration sensing syscem shall be provided for monltorin8

the astronaut's respiration raCe. The varying impedance across the chest

c&vlt_ durlng respiration cycles shall modulaCe & 50-kc voltage existing

between a left side lead and & right side lead. The modulated signal

is aaplifled and rectified, and the resulting D.C. slgnal is applied to the
1.3 kc VCO.

3.8.7.3 BODY _ - A rectal _emperature pickup shall be pro-

vided for recording the as_ronaut's body temperature.

3.8.7.4 BLOOD _ _URING SYS_M - A semlauCcamtlc blood pres-

sure measuring system (_ No. 45-88727) shall be Incorpo-

raCed. This system shall be capable of measuring the astronaut's blood pres-

sure and converting this pressure measurement into an electrical si_ml. The
systen shall be actuaCed manually by the astronaut by a blood pressure STA_
push button located on the lower left-hand console. When the START button is

pushed, an initiating volt_@e shall be applied ¢o the system for five seconds.

During this time, the occluding cuff shall be pressurized and the pulse sens-

ing system shall be energized. After five seconds, the initiating si6nal

shall be removed, allowing the cuff pressurization to bleed off a_ a pre-

deCerained raCe. The pulse sensing system shall remain energized for

approximately 110 seconds. Ismedia_ly upon de-energization of _he pulse
sensing sysCen, the BPM5 shall be res_ for a manual actuate signsl to repeat

the cycle. The system may be in_errupted at an_ time by astronaut ac_uation
of & STOP push button adjacent to t_e STA_ push button. Upon deactivation
of the system in _his _nner_ all BPMS operations shall i_edia_ely cease,

and the sysCe_ shall be read_ for & ,mnual acCuace sls_l ¢o repeat the cycle.

3-8.8 COI¢_CLgS _ C(_'1'3Q_

3.8.8.1 C_OL_

3.8.8.1.1 RIG_-E_D CO_OLE - The right-hand console (Drawing _o.

45-_i002) shall conCaln controls for cabin temperature, suit
temperature and oxygen supply. These controls shall be accessible to the

astronaut while in t_e fully pressurized condition. The right-hand console

shall be finished in light blue spacecraft co&tin_ XA-2_ co,_patlble with

the llfe support color code as applied to the :sin instrument panel.
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3.8.8.1.2 LEFT-HAND CONSOLE - The left-hand console (Drawing No.

45-_iii0) shall consist of two panels; the inner panel adJoln-

ing the instrument panel which shall contain the ABORT ll6ht, LAUNCH CONTROL

switch, RETRO ROCKET ARM switch_ and sequence system with manual override

controls (see Para61_ph 3.8.9._); and, the outer panel which shall contain

the SQUIB ARM switch, AUTO RETRO JETTISON ARM switch, RECOVERY ARM swltch_

RESERVE FUEL PRESS switches, fuel controls, RETRO DELAY switch, cabin

pressurization controls, RESCUE switch, BLOOD PRESS switches, RCS CON fuel
interconnect switch, and CABIN LIGHTS switch. The left-hand console inner

panel shall be finished in light brown spacecraft coating XA-263, and _he

outer panel shall be finished in dark brown spacecraft co&ting XA-26A, except

for the pressurization controls area which shall be finished in light brown

XA-263. The DECOMP handle shall be finished in red spacecraft coating XA-214

and the REPRESS handle shall be finished in white spacecraft coating XA-213.

3.8.8.2 CONTROLS - In addition to the console controls specified in the

preced/ng paragraphs, the astronaut shall be provided with an

abort handle to his left and with a manual control system hand controller to
his right.

3.8.8.2.1 HAND CONTROLLER - The manual system hand controller (Drawing

No. 45-61010 ) shall provide the astronaut a means of manually

controlling the spacecraft attitude in three axes. The hand controller shall

be operable by the astronaut while in the restrained condition throu6h

wrist articulation and palm pivot motion only, but shall be structurall7

desi6ned for full astronaut effort. The hand controller shall be stick-type

control providing a firm hand-hold for the astronaut. Latching of the hand

controller shall be provided by a ground safety pin which shall he removed
prior to launch. The hand controller shall be mass balanced such that

accelerations up to 3 "g" which are perpendicular to the spacecraft

axis of symmetry do not effect control system movement. The manual control

system hand controller shall be designed to minimize longituctlnal accelera-

tion control forces, and shall be spring-loaded to provide a feel system.

B7 switching the ASCS _ SELECT switch (P-19 on the Functional Profile,

Figure 62 Page 66) to the FLY-BY-WIRE position t the astronaut m_7 selectlvel7

energize the solenoid valves of the au_tic reaction control subsystem
through limit switches actuated by the hand controller. This shall provide
the "fly-by-wire" mode _hrough utilization of autanatlc control system fuel

while bTpassing the system's inherent electronics (see Para6ragh 3.10.1.1).

Controller motions of approximately 25 percent and 75 Percent of full travel

shall activate the low and high thrust reaction control solenoid valves,
respectively, dependent on the position of the F_g THRUST SELECTOR switch

on the main instrument panel. With this switch in LOW & HIGH position, both

thrust levels are actuated; with the switch in LOW ONLY position t the high

thrust solenoids are locked out until retrograde rocket firing. The hand

controller shall be connected to the modulated manual control throttle

.... -,C ,s,= c*_-;; Ju" 6,:
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3.8.8.2.1 HAND CONTROLLER - (Continued)

valves in the reaction control system by conventional llnkage which shall be

covered with fabric boots to provide protection from fouling by floating
debris. A "mechanical fuse" type linksge shall be incorporated in one bell-

crank in each axis (pitch, roll, and yaw) to prevent loss of "fly-by-wlre"

control mode in that axis due to an inoperative _hrot_le v_ive. This llnka6e

shall consist of a two-piece, pivoted bellcrank, re_ained in its rigid con-

fi&_tration by an aluminum pin, which _y be sheared by the astro_ut if

necessary by applying additional force to the hand controller.

Totel -_:Ir-I travel of the hand controller shall be +13 degrees

neutral in roll and pitch axes and +I0 de_eee in the yaw exls_ Actua-

tion in an up and down direction, about _ pivot at the wrist, shall provide

an upward and downward movement about the spacecraf_ pitch axle. Rotary

dlsplAcement in a clockwise or counterclockwise direction, in a transverse

plane with respect to the pivot point below the astronaut's wrist_ shall pro-

vide a similar movement about the spacecral_ roll axis. Ac%_uLtion of the

stick grip by palm pivot motion in a ri6ht or left direction shall provide a

similar move=ent about the yaw axis (see Fi_u-e _, Paee _).

3.8.8.2.2 ABORT HARDLE - The abort handle (Drawing No. 45-61002) shell

provide the astronaut vlth a means of manually inltlating the
escape sequence. The abort handle shall be located on the astu_mut's left

and shall be operable by the astronaut while in the res_ed condition.

The handle shall be a stick type s flan6ed at the upper extremity to prevent
the astronaut's hand from inadvertently alipping off. A recessed unlock

button, which must be depressed to release _he handle for actuation, shall

be loca_-d on _he top. A microphone button, accessible for _humb operation,

shall be provided on the upper end of the handle adjacent to the handle
release button. The handle_ when ro_ted _wen%y-seven de_'mes in a counter-
clockwise direction about its pivot point, shall initiate the escape sequence.

3.8.9 I_S_C_ ARD DI_PIAT_ - A main Ins_r_=ent panel asse_bl_
(_ No. _5-_llO0) shall be provided for astronaut indica-

tion of emergency, environment, vehicle and operational measurements, and

shall be supported by spacecraft s_ctmre. All instr_enta shall have white

indices on black b_und. The instrument panel shall be coded to indicate
specific functional areas by color. These shall be as follows:
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3.8.9 INSTRUMERTATION AND DISPLAYS -

FUNCTION

Life Support

Electrical

Radio

w_

Fli_t

Altitude and Descent

Fuel Indication

(Continued)

SPACECRAFT COATING '

Lisht Blue XA-2_

Light Green XA-267

Dare Green XA-269

Medl_ Green XA-268

Light az_V XA-265

Tan XA-a62

Daze Brown XA-26_

Basic lnstrtuentation, depicting _itting and/or recordin6

methods for ob_ning measurements defined 1_, shill be illustra_d in
Figure 8_, Pete 82. Instrumen_ation specified below shall be provided by

the contractor, except for cosmic ray recorders which shell be furnished by
NASA.

Ast_ron_u_ ' s Reco_J.ng Method

a. Aeromedlcal Indicatlon (See Fi_tre 8)

Electrocardio6rem X

Blood Pressure

Respiratory Rate

- X

- X

Body Temperature - X

Astronaut Motion an_

Appear_ce X

Voice - ' x

b. S_ec_tEnviro_n_

Primary_dSeconda_
X X

Cabin 02 Partial Pressure X X

Cabin Pressure x x

.... 1 ; ; _, ,+ _ 4,,1 +. , .- •
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3-8-9 INS_TION AND DISPLAYS - (Continued)

Ce

Spacecraft Enviromnent

Cabin Air Temperature x

Suit CO2 Partial Pressure x

Suit Pressure x

Suit Inlet Air Temperature x

Vehicle Measurements

Lon61tudinal Acceleration
(See _ph 3.8.9.3) x

Time Reference (See

Para6raph 3.8.9.1) x

Static Pressure (Alti_le) x

Structural Tmlpers_u-e s

Equlpment T_nperatures x

Astronaut Contr_l Metlons

(Pitch, Roll and Y_,)

ASCS Ampllfler-Cal£brator
Outlets (Pitch, Roll and

A_ti_ude and An_ Ba_e
(See Para6mph 3.8.9.2) x

Rate of Descent x

_illcal Door Position x

Retro-Rocket Firing x
(See Par_ph 3.11.3)

A81;ronRtlt t 8

Indication
Recording Method

(see 8)

X

X

X

X

X

X

X

X

x,

X

Z

X

m

m

x



.....ATL 26 _kyrelber i_62

RI_ISEO _

MCDONNELL
ST. I,.OUIL IdNSOUMI

moo-_ Mere=7 sl_ec:m_

3.8.9 INSTRUMENTATION A_D DISPLAI_ - (Continued)

d. Operational Measurements

A.C. Voltage

D.C. Voltage

D.C. Current

Sequence of Events and

Sys_m Mal/_nction (See
_ph 3.8.9.4)

Fuel quantity

Fuel Pressure

Pilot Abort

Horizon Scanner

Operation

Low Thruster FLring

Instr_entation Calibra-

tion Signal

Co.stud Receiver Signal

Strength

Cc_smd Receiver All-

Channel

Sal_nt Mission E_nts

e. Scientific Observations

Cosmic Radiation

f. Warnings

C02 Pressure

02 Emergency

Quanti_

Astronaut 's

Indlc_tlon

x

x

x

x

x

x

x

m

i

X

X

X

X

Recording Method

X

X

X

x

x

X

x

X

X

X

X

X

X

X

m
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3.8.9 INS_TION AND DISPLAYS - (Continued)

As_ron_u_ 's Recording Method
Warnings Indication (See Fi_re 8)

Excess _0 x

Standby AC-Auto X

Fuel Quantity x

1_$ro Warning x

Retro Reset x

Out of 0rbi_ Mode X

3.8.9.1 SATELLITE CLOCK - A satellite clock (Drawiz_ _Io. 45-81710)
shall be provided. This clock, a spring-driven chrom_e_er,

shall indlcate time of day_ elapsed _ime from immch, re_ro6rade Initiation

time, and time remaining until retrograde initiation. A "time zero" refer-

ence shell be established in the clock st liftoff. The retrograde timin6
mechanism shall provide a firing si6nal for retro_le initiation. Signals

of elapsed time from '%line zero" and retrograde time shall be _ransmi_ted _o

telemetry as Indicated in Fi_lre _ Pa6e 82. The retrograde se_, device,

which _ay be rese_ _unmlly or by ground signals, shall provide _d-
monitored automatic retrograde firing. A "tlme-to-_o" li_h_ shall be li6h_ed

yellow for a period of 5 minu_es prior _o retrograde Inltia_ion.

3.8.9.2 A_GUIAR RATE A_D _ _DICATOR - A combined _ rate

aa_ a_Itude In_Acat_n__s_e_ (_ _o. _.5-_1.7_.) shall be
provided. The astronaut's dlspla_ shall indlc_e pitch, roll and yaw angles

and an6ulaz z_es vl_mLn llmi_a_ions imposed by s_ i=_u$ sources. Pitch

angles shall be indicated in _he _ of -130 degrees to +190 de_rees. Yaw

8n_es shall be indicated in the ren@e of -70 degrees to _50 degrees. Roll

angles shall be indica_ed in _he ran_ of -85 degrees to *85 degrees. The

pitch needles shall be color coded pink_ _he y_ needles shsll be color coded

_.llov, and the roll needles shall be color coded _/_t wh_e. Colors shell
be in accordance wi_h FED-STD-595. _e s_l_le port,on of _he indlc_or

shall be driven by slip, is ob_cained 2_cm the aU_tic s't_b:Lliz_.lon s.ud.

control system (see Para6mph 3.10.1). Fitch and yaw ra_e _ansd_ers shall
have a full scale output of +6 degrees per second. Roll ra_e transdncers

shall have a nominal full scale output of _.6 de6_es per second, switchable
to +15 de6rees per second by an external switch. _e orbit and re_o6rade

point on _he Indicator sha.ll he aligned with the zero pitch rate a_

3_ degrees (hea_ shield up) on the pitch Indlc_tor dial. The indicator shall

provide the as_r_nau_ with necessary indications so _hat he may da=p out

dynamic oscillations in event of _c_ion of the _u_o_ic stabilization

and contr_l system.
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3.8.9.3 ACCELERATION _DICATION - An accelerc=e_er (Dravlng No.

45-81702) shall be provided for the longi_udlnal axis only.

The accelerc_eter shall be a modiflcatiom of the Specification MIL-A-25719

type _ shall i_clude positive _ ne_Zive "8" memory pointers.

3.8.9.4 SEqUenCE SYSTEM ARD OVERRIIE COF_O.LS - The sequence system
shall consist of engraved nsmepla_es and teleli_ht sequence

li@hts with adjacent manually operated override controls. This system shall
indicate functional sequence of events by illtmlnation of a green light for

normal sequential opera_ion or_ after a _Ime delay t by & red llgh_ indic&ring
a ms/-eunctlon end need for subsequen_ override action. After correcti_

action _ bee.u _n, the tele_Ight s_ _.llmn_us'ce green e8 in nomel
sequent_ opera_ion. In order of chronology, the following shall appear
on the left-hand console:

NC_LAT_E
||m

Launch Control

Je_¢ Tower

Sep Capsule

Retm Seq

Retro Art

Fire Retro

Jet_ Re_ro

.05g

Dro6_e

Snorkel

Main

Reserve

CCR_ROL TYPE

To g_le Switch

Push Button

(wi_ Plas_Ic Cover)

Toggle Switch

Push _u_ton

(with Flaat_c Cover)

Push Bu_ton
(w_ Plastic Cover)

Push _utton

(_*_h P_st_c Cover)

Push Button

(w__th Plastic Cover)

Pu_ R_ng

F_tn_

m

5_TCH NO.

P-I

P'3

P-_

P-6

P-tO

P-If

P-12

ol

P-_3

P-I_

_deamep_a_

Te_t

Engraved _mpl_te

Engraved Nameplate

Teleli_h_

Engraved Nameplate
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3.8.9.4

Rescue

SEQUENCE SYSTEM AND OVERRII_ CONTROLS - (Continued)

i

CONTROL TYPE

Toggle Switch
(with switch Guard)

Toggle Switch

(wi_ Switch ouar_)

SWITCH NO.

P-25

P-15

_ION

Telellght

_.Aalight

Switch numbers represent manual override controls and corres-

pond to those indica_ed in the Functional Profile, Figure 6, Pa_e 66.

The pull ring override controls on the left-hand console shall

provide override functions by dual lndependen_ electrical systems, pyrotechnic
initiators, or manually-operated link_6e. The _led push button controls

shall provide override control by a dual elec_-ical sysf_n for each function
desi6na_ed. The guarded toggle switches shall function in a left-right direc-
tion and their nomenclature shall be as follows (in order of sequence and left-

right rea_):

CO_U_L READY - _F

RETRO ATT AUTO -BYPASS

LARDING BAG AUTO - GFF-MAN

RESCUE AU20 - MAN

The telelight assemblies (Drswln_ No. _5-79720) sha/l be rec_ in shape
an_ shall consist of red and green llght assemb_ies_ mlenclAtu:_ ca_s and
retention clips. Le_mzls shall be direct rea_Ll_, ez_rs,ved in _ on

fr_s_ed glass pla_e nomenclature caps and shall be legible when _he li_h_

are de-energized. Colors shall be in accordance wi_h YED-STD-3. Brightness

of the ll_hts shall be as required by MIL-STD-AII for 2_-vol_ eq_llca_ion.

The engraved nameplates shall be fabricated of aluminu_ material

and shall simulate the teleli6ht assemblies in fore and size. _nclature on

the nameplates shall be vhite on a black bacMgrcund.

3.8.9.4.1 WARRinG LIGHTS - Warning lights shall be provided on a waxnin_

light panel, located on the rlght-hand side of the main instzu-

men_ panel_ except for the ABORT li6ht which shall be locaf_d on the left-hand
console above the sequence li6hts. The ABORT light shall be a round presenf_-

tion, 1.5 inches in dlsmeter_ and shall indicate red when energized by abort

cc_ud circuitry. The legend on the ABORT light shall appear dull white on

a dark back6round when the li@ht is de-energized. Warnin6 telellght assemblies

shall be rec_n@_r in shape and shall consist of tw_ ember light assmblies,

n_enclature caps_ and retention clips. The folluwi_ warning li@hts (wiTh

respective indications) shall appear:
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3.8.9.&.i WARNING LIGHTS - (Continued)

C02 PRESS (Suit C02 Content Above 8 m Hg.)

OUT OF ORB MOIE (High Thruster Firing)

02 EMERGENCY (Emergency Oxygen Rate Valve Open)

02 QUAN (Depletion of Secondary 02 to 6500 pslg)

EXCESS N20 (Low Heat-Exchanger Exhaust Temperature)

STANDBY AC AUTO (Standby Inverter in Operation)

FUEL QUANTITY (Depletion of Automatic Fuel to lO Pounds or

Manual Fuel to 15 Pounds)

RETRO WARN (30 Seconds to Retro6rade Firin6)

RETRO RESET (Satellite Clock Reset From Command Receiver/
Decoder)

As a warning light circuit becomes energized, a tome generator is initiated

resulting in a steady tome aud/ble to the astronaut through his headset. The
steady tone shall remain aud/ble until the astronaut takes action to move the

correspondlng toggle switch in an inboard direction to the OFF position. The

switches normally shall be set in the TONE position in order to permit the

tone generator to be automatically audible. After a tome has been dzLscon-

tlnued, the astronaut shall be required to place the switch in the TORE posl-
tion for reset in event another warning occurs in that particular circuit.

3.8.9.5 INDICATOR LIGHTS - Ind/cator lights shall be incorporated on

the main instrument panel an_ left-hand coasole to apprise the
astronaut that specific sequential functions have occurr_ or that

intermittently-operated equipment is energlzed. Ind/cations shall be provld_

for tape recorder operation and water separator piston travel (on main instru-

ment panel), umbilical door closure an_ retrograde rocket firing (on left-

hand cOnsOle). The RECORDING light shall be identical (except for color) to

the telelight assemblies described in Para6raph 3.8.9.4.1 and shall be

illuminated green during Periods of tape recorder operation. The RETRO

FIRED light assembly shall consist of three green lights of _he same type,

arranged in a linear pattern above sequence numbers which correspond to

the retrograde rockets. These lights shall be energized in sequential

order by retrograde rocket ignition signals. The _4B77.ICAL DOOR light shall

be identical to the sequence telellghts described in Paragraph 3.8.9.4 and

.............. ",¢-,;'_-, _(_ ,-, Ju, +,:
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3.8.9.5 INDICATOR LIG_ - (Coutin_d)

shall be illuminated _-een upon closure of the tlabllical door. The WATER

SEPARATOR TRAVEL ll6ht display shall consist of two ember li6ht _ssemblles_
mounted side by si_ on a slngle panel above _e legends PAR2T£L and FULL.

When _ _r sep_or pls_n is _l_r_ti_, both li6h_s shall be

de-energized. _ing _he t_ t_ piston is be_een _ "at _st" and

"full tra_l" posltlo--, the PARTIAL llght shell be energlzed. At the t_

the piston reaches full t_l, both li6h_s shall be illuminat_-._..

_-Hand

Console
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3.8.9.6 __ AND E;_DL,_ - (Continued)

Ring Handle

Push Button

(with Plastic

Cover)

Toggle Switch

Toggle Switch

Toggle Switch
(wi_h Plastic
Cover)

_ary switch

Toggle Switch

Toggle Switch

Toggle Switch

Toggle Switch

Positions

Pull Off
Push On

Pull Off
Push On

Norm - Inst

Bo_h - Off -

L.K. 0n_y

Sta_

Stop

PTes8

s_ - off
Nor,.

Emerg - Norm

Bypass - Nora -
Pwr Off

25OVA - 15OVA

Stby - ASCS -
Fans

No. 2 - Norm -
No. 1

Off - Norm

On - Off

St_z_iby - Norm

Function Controlled

ASCS Yav Fuel

ASCS Pitch Fuel

aetro_aay (P-z3)

Cabin Li6h_s

Blood Pressure

Blood Pressure

Audio Bus

Aemeter

AC Vol_eter
Selection

suit Fan

Cabin Fan

Standby Battery

Isolated Battery

Location

Lefl;-Eand
Console
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3.8.9.6 SWITCHESAND HANDLES- Ccout_uee)

i

Toggle Svitch

To _le Svi_ch

Toggle Svitch

Toggle Switch

To&_le Svltch

Toggle Svltch

To g_le Svitch

Toggle Switch

Toggle Switch

Toggle Svltch

Tog_e Svltch

_otary Svitch

RoYaLty Switch

Toggle Switch

Positions

Standby - Off -
Nom

Select - Non=

n:r-_-wL,-e -
Aux. De=p

_vO_y

OfT - On

Gyro Ca_e -
Free - _yro Slave

Re-entry - Orbit

Grnd Cod - OfT -

Cont

Grnd Comd - Off -

Cont

Grnd Ccad - Off -
Cont

Con_ - Off -

Progrmn

Retro - Pitch

Do_ - FAtch Up -
Ys_-L - Y_w-R -

R_ll CCW -

CW - S-2

Cabin Outlet -

M-250 Inver_ -
M-150 Invert -

Stby Invert

Dim - Bright

i ,i| , ,

Function Controlled

ASCS AC Bus

ASCS Mode Select

ASCS Mi_e Selec_

Fly-By-Wlre Thruster
Select

Pitch TorquAng

Gym Control

Pitch Attitude

Telemetry

C-Band Beacon

S-Band Beacon

_ecoretug

Temperature Monitor
(s_Itchso. 1)

TemI_r_ture Monitor

We=_ LA_h_s

i

Location

Ma4n
Instr_en_
Panel
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3.8.9.6

l

Toggle Switch

Toggle Switch
(wi 
uuard)

Toggle Switch*

Toggle Switch

Rotary Switch

SWITCHES AND tIANDLE3 - (Cont_uued)

Positions

T_ _tch

Toggle SwAtch

Toggle Switch

Knob

Knob

Handle

-_ -Off

Record - Off -
Trans

M-I-1-2-
3 - shy 1 -
Shy 2 - Isol

Auto-Man On

Man - Auto

H-l_hru9-C

K-I _rug-c

Emerg - Nora

* Cha_ Guards_ Switches

Function Controlled
i

U DF

Inlet Valve Power

T_t

Voice - Controlled

Relay Power

DC Vol_me_er Select

Li_ Test

Ra_e Indlcs_

Sponge Squeeze

Suit Temperatu_re

Cabin Tempermtmra

Zmergency @2

P_E ,

66o3-1_A
MI[POMI'

_._ott. Mez_.-tu-y Spacecraft

Location

Instz-umenl;
Panel

sis_t -mLud
Console

3.8.9.7 FUSE SWlTCHES - Fuse switches shall be provided for manual
reset of interrupted circuits, but actuation by the astronaut

shall be based upon his knowledge of the spacecraft sys_ms and _heir func-
tions. No special visual system for indication of an interrupted circuit
shall be provided. Fuse switches shall be loca_ed on the main instrument
panel and on a switch panel (Drawing No. 45-81014) located to the astronaut's
left, adjacent to the outer panel of the left-hand console. A solid conductor
shall be Instmlled in one position of each switch in critical circuits (indi-

cated below by *) to prevent co=plebe loss of any of these circuits due to a
blown Dame. The tips of fuse switches containing solid conductors shall be

marked with diagonal black and white stripes for rapid identification.
Remaining tips shall be solid white for improved visibillty.

L
I
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3.8.9.7 FUSE SWITCHES - (Continued)

The following fuse switches shall be located on the extreme

rlght of the main instr_nt panel:

Suit Fan Envlr. Contl*

Re_ro Jeff* Retro Man*

Emer Cap Sep Contl* Twr Sep Contl*

panel:
The following fuse switches shall be located on the switch

Fuel Jettison

Programmer

Blood Press

Emer Escape Rckt

Emer Tower Sep

No. 1 Retro Rck_

No. 2 Retro Rckt

No. 3 Retro Rckt

Retro Se%*

Emer Retro Jett

Emer Main Deplo_

Reserve Deploy*

Emer Reserve Deplo_

Emer Land _

Emer Rescue Aids

Emer Tower Jett Ascs .osG Main Disconnect

Emer Pos6rd Emer .05G Ant Switch

Aux BCN Emer Drogue Deploy Cored Rcvr A

Emer Main Disc

* Contains one solid conductor

3.8.10 LIGHTING - Lightlng for the cabin Instruments and camera shell

be a dual A.C. system utilizing floodlights loc&_ed in the pres-

surized area. The llgh_s (_ No. 45-79738) shall consist of two white,
six-inch fluorescent tubes, each providing 4 watts llltuina_ion. These

llghts shall he located to the ri6ht and left of the astronaut, one to a

side. Each of these llghts shall incorporate a dimmer slide to penmlt varia-

tion in light intensi_y. The slides shall conform to the curvature of the

lights and shall contain tabs to petrol% actuation by the astronaut. The

slides shall be maintained in any position by friction and shall be operable

_rough any selected light intensity from bright to full dark. For day-to-
night adaptation, each of these light assemblies shell h_e a red filter slide

moun_ed in _e inner track of the slide assemblies. The filter slides shall

con_ln knobs to permit actuation by the astronaut and. shall be operable either
with or indpendent of the dimmer slides. The filter shall be positioned either

in the full "on" or full "off" position and shall remain positioned by friction.
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3.9 SPACECRAFT ENVIRONMENTAL CONTROL

3.9.1 ENVIRONMENTAL CONTROL SYSTEM - Control of suit and cabin

environment shall be acccmpllshed by means of an environ-

men_al control system (Drawlng No. 45-83700). The envlro_mental control

sys+.,em shall provide the following:

a. Environmental control, pressure suit (internal circuit)

b. Environmental control, cabin and equipment

c. Cabin pressure relief

d. Post-landing ventilation

e. Coollng t prelaunch

3.9.1.I DESCRIPTION - The envlronmentml control system shall consist

of a _aseous oxygen supply _hat shall furnish breathlng,

ventilation, and pressurization 6as for the pressure suit and cabin. The

enviromnentml control system shall be desi6ned to auto_tically control

the environmental conditions within the pressure suit and cabin during all

phases of the mission as described in Para6raph I.i.i. Separate evaporative

heat exchangers shall cool the suit circuit and cabin. 0xygen flowing from

the suit circuit compressor shall paSS through the carbon dioxide (C02) and

odor absorber s which shall be divided into individual sections that shall

contain a supply of activated charcoal and lithitu h_oxlde (LiOH). The

activated charcoal shall remove odor and the LiOH shall remove the C02 fr_n

the _as flow. Filters shall be incorporated in the absorber to filter an_

charcoal or LLOH dust from the gas flow. An 02 paz_ial pressure sensing
system shall transmit a signal proportional to the smount of 02 partial

pressure in the cabin to t_e indicator provided on f_e main instrument panel.

A C02 partial pressure sensing system shall transmit a signal proportional to

the amount; of C02 partial pressure in the suit circuit to the indicator pro-

vided on the main Instrument panel.

Moisture condensed in the pressure suit heat excban@er shall
be absorbed and re_ained in a vinyl sponge. At tied intervals, the sponge
shall be au_atically ccmpressed to force the condensate frc_ the sponge
to a condensate tank for storage. The spon6e may also be compressed manually

by actuating a switch on the main instrmnent panel. The sponge shall be com-

pressed by a piston actuated by oxygen pressure. Gas flow from the pressure

suit passes throu6h a solids trap which shall remove a_ foreign ma_ter_

such as food particles, hair, nasal excretion, e_c._ from the suit circuit

gas supply. The solids trap shall incorporate a relief feat_/e to prevent

the possibility of foreign matter blocking suit circuit flow.
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3.9.1.1 DESCRIPTION- (Continued)

During re-entry, at approximately 17,000 feet; ambient air

shall be directed Into the cabin for coolln6 and vent_at:Lng. The equip-

ment shall be as simple and passive in operation as practicable and shall

provide the following:

a. Metabolic oxygen, pressurization and ventilation in _he

pressure suit and cabin.

b. Pressure suit ventilation for 12 hours of _he post-landlng
phase.

c. A selec_able cabin temperature between 50°F and 80OF during
orbit.

d. Comfortable humidity-temperature level within the pressure

suit during all phases of flight.

e. Cabron dioxide, moisture; odor, and solids removal.

f. Suit and cabin pressure regulation during all phases of
fllght.

g. A decompression feature for fire extin6ulshlng.

h. Satisfactory operation in a weightless or hi6h "g"
environment.

i. A secondary oxygen supply.

3.9-1.2

3.9.1.2.1 PRELAI._CII - During spacecraft prelaunch operation, the suit

circuit (with faceplece closed) and cabin shall be purged with

oxygen from an external low pressure source. Freon 114 refrigerant shall be

introduced into the pressure suit and cabin heat exchan_rs fraa an external

source through the spacecraft umbilical connection to pr©vide cooling for

the suit and cabin. Cabin and suit temperatures shall be con_lled by the
ground crew by regulation of the Freon 114 flow to the heat exchan@ere.

Prior to launch, the internal oxygen supply shall be ac%Ivated by a ground

crewman. Breathing gas from the internal 02 supply shall be used by _e

astronaut during the count-down period. The Freon 114 refrigerant lane

shall be disconnected at spacecraft umbilical separation. A leaka6e check

of the hatch seal shall be made by pressurizing _e cabin to 19.7 psia via an

external source through the cabin pressurization fitting assembly.
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3.9.1.2.2 LAUNCH - During the launch operation, the cabin pressure relief

valve will prevent the cabln-to-ambient differential pressure
(AP) from exceeding 5.5 psig and shall maintain a cabln-to-ambient differen-

tial pressure (AP) of approxlmately 5.5 psig thereafter.

3.9.1.2.3 ORBITAL - The internal cabin temperatures during the orbital
phase shall be dependent on the following:

a. Direct solar radiation absorbed at the outer surface of
the vehicle.

b. Solar radiation reflected from the earth to the vehicle.

c. Direct radiation emitted f_ the earth to the vehicle.

d. Radiation emitted fzx_n the vehicle to the earth and space.

e. In_ernal heat generation from the astronaut and equilxnent.

f. Mass of the structure, insulation, equll_ent and furnishings.

Cabin temperature shall be regulated by ad_usl_nent of the cabin
temperature valve. Cabin air shall be circulated by the cabin equipment fan

which shall force the cabin _s _xrough the equil_ent heat exchanger and

around the electronic equipment. In the event of cabin pressure decay,
repressurization shall be achieved by oxygen flow through the dual c_bin

pressure control valve. Pressure relief shall be afforded by the' cabin

pressure relief and emergency decompression valve.

Oxy@en shall be admitted fr_n _ primary oxygen bottles

through pressure-reducing valves which shall drop the pressure from 7500
psig to I00 psig. The internal circuit pressure regulator shall supply the

oxygen necessary to maintain approximately a 5 psia level during the orbital

period. During ascent and descent, the suit pressure regulator shall also
equalize suit internal and external pressure. A separate secondary bottle
in parallel with the primary supply shall admit oxygen to the system through

an oxygen pressure reducer which shall drop _e pressure from 7500 psig to
80 psig. The cabin and suit circuits shall constitute redundant breathing

and pressure sources, permitting the facepiece to be open or closed as

desired by the astronaut.

The suit circuit compressor shall force gas through the pres-

sure suit, solids trap, carbon dioxide and odor absorber, heat exchanger and

water absorber. Pressure within the suit shall be maintained at 5 psia.
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3.9.1.2.3 ORBITAL- (Continued)

In the event of failure of the main suit compressor, a back-up

compressor shall be actuated automatically by the compressor differential

pressure sensor. Should both compressors fail, the astronaut may breathe

cabin atmosphere or utilize the emergency oxygen flow rate mode (see Para-

graph 3.9.1.3.c). In event of a meteoric collision causing depressurlzation

of the cabin, the astronaut shall be able to continue by using the suit cir-

cult for the full mission time at the normal oxygen usage rate or for one

orbital cycle at the emergency flow rate of approximately 0.05 lb./rain. In

event of fire or buildup of toxic cont_--4-_nts, the cabin may be decompressed.

3.9.1.2._ RE-E_IRY - During re-entry, the envlronmen_al control system

shall function as in the orbital sequence. Prior to re-entry
initiation, cabin and cabin contents shall be cooled to as low a value as

possible. Suit and cabin pressures shall remain at approximately 5 psla

until an altitude of 25,000 feet is reached. At 17,000 feet, external air

shall be automatically circulated through the suit circuit. In an emergency,

a re-entry following a double failure of the reclrculation system (with or

wlthou_ cabin depressurlzation) shall be accomplished using the emergency

oxygen rate to provide breathing, ventilation, and pressurization of the
suit. A reflective coating on the outer surface of the pressure suit will
reduce radiant heat input.

3.9.1.2.5 POST-LANDING - Operational provisions shall be incorporated

in the suit circuit for a 12-hour post-orbital period. Ambient

air shall be drawn into the suit circuit through a snorkel fitting, circu-

lated, and exhausted overboard through a snorkel outlet.

' 3.9.1.3 OPERATIONAL MODES - The envirommental control system shall

operate automatically or manually in the following modes:

ae Cabin Mode - In this mode of operation the astronaut may

have his suit faceplate open to _ cabin enviroument.

The cabin temperature shall be selected by the astronaut,

by actuation of the knob located on the right-hand console
(see Paragraph 3.8.9.6).

be Suit Mode - In this mode the astronaut will have his suit

faceplate closed and the cabin atmosphere will be excluded.

The C05 content of the suit gas supply shall be maintained
below _ mm H8. Cc_for_ble combinations of _mageratnAre

and humidity shall be selectable. Dual compressors shall
be provided in the suit circuit, and the slmndby compressor

shell be autom_tically switched on if the primary compressor
fails. The astronaut also shall be able to switch in the

standby compressor (see Paragraph 3-8.9.6). If the suit

circuit fails, the emergency mode can be used. If

cabin system is operating normally when the suit circuit

fails, the astronaut may open the facepla_e instead of

actuating the emergency mode.
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3.9.1.3 OPERATIONAL MODES - (Continued)

Ce Emer_enc_ Mode - In this mode of operation an automatic
and/or manual emergency oxygen ra_e capability shall be

provided. The emergency oxygen rate may be used during
loss of cabin pressurization or _urin6 failure of the

closed environmental control system. This oxygen shall

be available for use in the suit mode (b) described

above. This system shall be used through the suit by

a direct open oxygen system in which expired oxygen is

discharged by being dumped into the cabin and then over-

board. Provision shall be made to pemtt the use of

remaining primary oxygen supply for this mode; however,
special provision shall be made to prevent loss of oxygen
to the cabin system if the cabin system fails.

3.9.1.4 ENVIRONMERTAL CONTROL SYSTEM WARNING INDICATION - Amber warn-

ing lights with accompanylng audio tones shall be provided on

the warnin6 light portion of the main instrument panel (see Paragraph

3.8.9.4.1) for indication of the following:

@2 DERGENCY

@2 QUAN

EXCESS _20

C02 PRESS
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3.10 STABILIZATION AND CONTROL SUBSYST_ - The stabilization

and control subsystem shall consist of the automatic stabi-

lization and control system, the horizon scanner system, and the reaction

control system. The launch trajectory control and guidance shall be con-

sidered an integral part of the launch vehicle system and shall not be

the responsibility of the spacecraft contractor.

3.10.I AUTOMATIC STABILIZATION AND CONTROL SYSTEM - The automatic

stabillzation and control system (ASCS) as defined in Drawing

No. 45-87700 (see Appendix I-C, Item 5) shall provide automatic s_abiliza-

tion and orientation of the spacecraft from time of separation from the
booster-adapter until landing parachute deployment in accordance with the

various phases of the mission. The ASCS shall supply output signals for

display, recording and telemetering of three-axis attitude information,
a discrete signal at 0.056 longitudinal acceleration during re-entry, and

attitude sisal sectors for use in the spacecraft retrograde firing inter-
lock circuit. Associated equipment consisting of the horizon scanners,

reaction controls, cc_zmnlcations system telemetry, devices for display
of the spacecraft attitude, and devices for 6enerating spacecraft signals

for discrete mission events, shall be utilized by the ASCS. The expen-
diture of propellant shall be minimized by the design of the control system.

3.10.i.i MODES OF OPERATION - The ASCS shall have four modes of

automatic operation: damping, orientation, attitude-hold, and

re-entry. The ASCS shall also contain switching to allow alternate manual

fly-by-wire and auxiliary damping modes. In the fly-by-wire mode, the

automatic reaction control nozzles shall be controllable by the astronaut

through limit switches actuated by stick controller motion. The auxiliary

damping mode shall provide rate damping only and shall disengage the auto-

matic and fly-by-wire functions. Other switching is available for manual

selection of an orbit pitch attitude of either the preset retro6r_de atti-

tude of 34° or the preset post-retrograde attitude of O°t and for orbital

rate pitch precession at astronaut discretion. Other than override controls,

no provisions shall be made for manual stepping of the ASCS autcaatic

sequencing. Provisions shall be made for an audio tone and light to be

activated in the event of loss of attitude-hold mode (i.e. s high thrust

firing command) during orbit.

3.10.1.2 SEQUenCE OF OPERATION - The following general sequence of

operation compatible with spacecraft sequence shall be

provided by the ASCS.

a. Rate damping in early abort cases.

be Rate damping, turn-around, and spacecraft orientation

to the orbit attltude of 340 (blunt end up) in later

aborts or after spacecraft-adapter separation in normal
orbital missions.
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SEQUENCE OF OPERATION - (Continued)

c. 0rientatlon during orbital flight through retrograde

rocket firing as follows:

l.

1

e

Orientation with respect to the local earth vertical

(such that the astronaut's head would be up).

Provide required spacecraft orientation prior to

retro6rade rocket flrlng.

Hold prescribed 340 (+5 ° ) retrograde pitch attitude
during retro6rade rocket firing.

de

e.

Switching to re-entry mode at retrograde assembly Jetti-
son providing spacecraft orientation to a prescribed

re-entry pitch attitude of 0° (+5°) following retrograde

rocket firing.

Hold 0 ° (+5 °) re-entry pitch attitude until O.05g
acceleration is sensed.

f. Switching to rate damper mode at lon_Ltudinal accelera-
tion (from drag buildup) of 0.056 and providing a steady

roll rate of approximately 10 to 12 de6rees per second

thereafter until disengs_ement.

g. Disengagement when landing chute deploys.

The ASCS shall include, in addition to ampllfler-callbrator (computing)

equll_ent, pitch, roll and yaw rate ED_OS, vertical and directional attitude

gyros, and a longitudinal sccelercmeter. The rate _yros shall sense space-

craft rotatlonal rates, and the lon6_tudlnal accelercmeter shall sense

O.05g lon6_tud/nal acceleration i_itiatlon of the re-entry mode. The

attltude gyros, wlth signal inputs from the horlzon scanners and slavlng

computation performed in the amp-cal, shall sense pitch, roll and yaw
attitudes for an attitude reference system. The pitch and roll outputs of
the horizon scanners shall be utilized to precess the _rros such that their

spin axes shall be maintained in the properly erected position relative to
the moving local vertical axis. Prior to launch, both the vertical and

directional gyros shall be torqued so as to erec_ their spin axes to any

desired orien_ation relative to the launch trajectory. Durin6 the climb

phase of the _ssion after tower separation, the vertical _rro spin axis

shall be erected to the horizon scanners. After tower separation the
vertical and directional gyros _ horizon scanners shall function as

shown in Figure 6, Page 66. At O.05g, the horizon scanners shall be

de-energlzed and the spacecraft pitch and yaw angular rates shall be main-

talned a_ a value which will impose tolerable acceleration levels on the

.............. L ..............
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3.10.1.2 SEQUENCE OF OPERATION - (Continued)

astronaut and equipment. At the same time, a steady-state roll rate of

approximately i0 to 12 degrees per second shall be established and main-

tained until disengagement of the ASCS at main landing parachute deployment.

3.10.2 HORIZON SCANNER SYSTEM - A horizon scanner system (Drawing No.

45-87702) shall be provided for sensing roll and pitch attitude

reference for the ASCS. The horizon scanner system shall consist of two

scanner units, one unit aligned to the spacecraft pitch axis and one unit
aligned to the spacecraft roll axis. The scanner assemblies shall be mounted

on the structure within the antenna assembly_ and shall provide a ll8-degree

conical scan of the horizon through a rotating prism located ahead of the

scanner lens. The prism shall rotate at a speed of approximately 30 revolu-

tions per second. Each scanner unit shall receive A.C. power inputs through

the spacecraft A.C. power system and shall supply D.C. output signals of the

required polarity to provide roll and/or pitch signals up to a maximum of 35

degrees for torquing the attitude gyros in the ASCS. Yaw sensing shall be

achieved through torquing of vertical and directional _y_s of the ASCS by

horizon scanner roll signal inputs. Pitch and roll sensing shall possess

sufficient accuracy to enable the astrcmaut to orlent the spacecraft within

+5° of the orbital attitude. The scanners shall run only when the gyro

control switch on the main instrument panel is the the GYRO SLAVE position.

In a normal mission the scanners shall be energized at time zero and shall

function as illustrated in the Functional Profile, Figure 6 Page 66.

Individual thermostatically controlled blanket heaters

(Drawing No. 45-78071) shall be provided for each horizon scanner to main-

tain the required scanner operating t_mperature. These heaters shall be
energized when power is applied to the 24-volt D.C. bus and shall function

continuously through antenna assembly Jettison.

A protective fiberglas cover assembly (Drawing No. 45-3106A)

shall be provided for the roll scanner. The cover shall protect the scanner

glass from blast erosion from the escape rockets, and shell be automatlcally

ejected to permit horizon scanning at tower Jettison plus four seconds
(see Paragraph 3.5.6).

3.10.3 REACTION CONTROL SYSTEM - The reaction control system

(Drawing No. 45-61700) (see Appendix I-C, Item 6) shall consist

of an automatic control subsystem and a manual control subsystem, as depicted

in Figure 5, Page 55. The reaction control system shall provide control of

the spacecraft in the roll, pitch and yaw axes. This system shall be a

pressure-fed, monopropellant/catalyst bed design, incorporating right angle

firing exhaust nozzles which shall produce thrus_ through decumposition of

hydrogen peroxide (H202). Minimal translation motions may result upon

application of reaction control thrust.

11.44¢ 251GII (llllr¥ 14 JUN 82:
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3.10.3.1 AUTOMATIC CONTROL SUBSYSTEM - The automatic control subsystem

shall basically consist of a pressurization system, fuel
distribution system, and 12 thrust cha:ber assemblies. Each thrust chamber

assembly shall consist of a solenoid valve, heat barrier, and thrust chamber.

The fuel supply shall be unstabilized HR02 contained inside a flexible
bladder which, in turn, shall be contained in _ half-toroidal tank. This

system shall function automatically in conjunction with the automatic

s_abillzation and control system. A pressure transducer in the pressuri-

zation system shall provide a means of monitoring (by the pressure-versus-

volume method) the percentage of fuel present in the bladder. Sufficient

fuel and pressurization gas shall be provided to -mlntaln damper operation

until main parachute deployment, at which time the fuel shall be Jettisoned.

3.10.3.2 MANUAL CONTROL SUBSYSTD4 - The manual control subsystem shall

consist of a pressurization system, a fuel distribution system

and six thrust chamber assemblies. The yaw, pitch, and roll control each

consist of a pair of thrust chamber assemblies with a single proportional

control propellant v_ive. The pressurization portlon of the manual control

subsystem shall be identical to the corresponding portion of the automatic

subsystem. The manual subsys_-.m shall have a smaller cap_city for fuel than

the automatic subsystem. The manual subsystem shall be controlled by the

astronaut by means of three-axis hand controller (see Paragraph 3.8.8.2.1),

and shall be capable of overcoming the disturbance torque resulting frcm"
firing the retrograde rockets.

3.10.3.3 OPERATIC_ - High-pressure nitrogen shall be utilized to

pressurize the fuel tanks. The hlgh-pressure (3000 ps_g)

gas shall pass through a filter and manual shutoff valve to a pressure

regulator (which shall reduce the pressure to 480 psig)1 thruu6h a check

' valve, and finally surround and compress the flexible bladder of the torus

tank. The pressure shall force fuel out of the bla_klmr through _ per-

forated tube downstream into the lines and valves. The manual push-pull

shutoff valves, which allow fuel to be available at the solenoid valves,
shall provide a means of individual system isolation and shutoff. The

shutoff valves shall be vented overboard through a llne system (Drawing

No. 45-62075) to reduce the possibility of fire due to fuel leaka_. Upon

receiving a 24-volt D.C. signal from the ASCS, the appropriate solenoid

valve shall open. The fuel shall then pass into the cor_espondlng thrust

chamber where it shall be decomposed, providing the following thrust levels
for operation with the ASCS:

a. High thrust level of 24 pounds for pitch and yaw axes

and six pounds for the roll axis.

b. Low thrust level of one pound for all three axes.

These thrust levels shall be available in discrete, short-time
periods as controlled by the ASCS.
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3.10.3.3 OPERATION- (Continued)

A pressure transducer in the pressurization system shall

provide a means of monitoring the percentage of fuel present in the bladder.

The internal transfer tube shall guarantee uninterrupted and total fuel flow.

The external transfer tube shall assure that no nitrogen shall be trapped

during propellant filling.

The manual control subsystem shall provide proportional

control and thrust levels between four and 2_ pounds for pitch and yaw

axes and between one and six pounds for roll axis. These thrust outputs

shall be controlled from the hand controller through direct stick control.

3.10.3.4 TANKS - The pressurant tanks for each system shall be located

in the cabin and shall be of spherical fiberglas construction.

These tanks shall store pressurization gas at 3000 psig. The fuel tanks

shall be a half-toroldal configuration contoured to mount on the aft pressure
bulkhead between the bulkhead and the heat shield. The fuel tanks shall be

constructed of aluminum, insulated to provide temperature control, and

incorporate a flexible plastic bladder to provide pressure for positive

expulsion of the fuel. Provisions for in-flight Jettisoning of fuel at

main parachute deployment shall be incorporated. The manual and autcmatlc

fuel tanks shall be interconnected by a line system which permits use of

fuel remaining in either tank in the system norma/ly supplied by the other

tank. A manual shutoff valve shall be incorporated in the interconnecting

line for optimum utilization of available fuel at the discretion of the

astronaut. Check valves shall be installed in the llne to prevent fuel

interflow between tanks. The interconnect system shall also provide the

method by which the fuel remaining in the manual tank at main parachute

deployment shall be Jettisoned.

Provisions for an auxiliary Duel tank of 15 pounds capacity

shall be incorporated on the spacecraft. Thls _ank shall be of the same

configuratlon as the autcmatlc and manual fuel tanks except for size, and

shall be in parallel with the autc_atlc control system. Pressurization

shall be provided by either the manual or aut_.atlc control system pressurant

as selected by the astronaut. Pressurization shall be effected through
squib valves, which shall be initiated by a switch on the left-hand console.

The squib valves shall remain de-energized until retrograde to insure

availability of auxiliary fuel for retrograde and re-entry stabilization.
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3.11 RETROGRADE ROCKET SYSTEM

3.11.1 DESCRIPTION - The re-entry phase of the mission shall be

initiated by firing a retrograde rocket system consisting

of three Thiokol Model TE-316 solid propellant rockets and associated

components as specified in Appendix I-C, Item 2. The target value for

magnitude of the retrograde impulse shall be to provide a velocity
decrement of approximately 465 feet per second for the spacecraft weight

as specified in Paragraph 3.1.i.3. Each rocket shall h_ve a vacuum

imlmAlse of approximately 12,960 pound-seconds providing an average thrus_

of 1070 pounds for 11.26 seconds action time under the conclltlons specified

in Drawing No. 45-50700.

3.11.2 I_TALIATION - The retrograde rocket assembly shall be
mounted on a structural frame encased within an insulated

alumlnma-alloy housing which shall be secured to the external surface of

the heat shield by three retaining straps. The retaining straps (Drawing

No. 45-72030) shall be retained at their outer ends by engagement in

hook-type retention fittings (Drawing No. 45-32086). The straps, which

are installed in tension, are attached to each other and to the rocket

structural assembly by a centrally located explosive bolt (Drawing No.

45-72704). For spacecraft shipment, an inert bolt shall be provided, but

prior to spacecraft launching an active explosive bolt shall be inslml!_d.

Release of the retaining straps and retrograde rocket assembly shall be

effected by separation of the explosive bolt. Removal of tension from

the retaining straps shall result in their disengagement from the retention

flttlugs. A compression spring Jettison assembly (Drawing No. 45-50013)

shall thrust the retrograde assembly from the spacecraft. Initiation of

the ejector bolt shall be through a firlng-cos-,and latching signal which

shall permit retrograde rocket assembly separation after a 60-second time

delay. The rockets and rocket nozzles shall be shielded by cover assemblies

(Drawing No. 45-50012) for protection against meteorite penetration. These

covers shall blow off as the rockets fire. The rocket assembly housing

shall be finished with a paint possessing sufficient solar absorptivity

characteristics to provide a relatively warm environment within the

enclosure. Rocket thrust direction shall be aligned on the ground prior

to launch so as to minimize eccentricity between the thrust vector and the

spacecraft center of gravity.

3.11.3 IGNITION - Automatic sequencing of the retrograde operatio n

may be initiated by a signal from any one of three sources;

a signal from the satellite clock, a ground command signal via the command
receiver and decoder (see Paragraph 3.14.2), or manually by astronaut over-

ride by actuation of the push button (P-6) ad4acent to the RETRO S_.

telellg_t. The initiating signal shall simultaneously energize a 30-second

time delay relay, initiate the re-entry mode of telemetry and instrumenta-

tion, and command the ASCS to discontinue pulse-type control and assume

the retrograde mode of control torque switching. ASCS electronics shall
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3.11.3 IGNITION - (Continued)

sense an attitude within "permission" bounds of +30 degrees yaw, +30

degrees roll, and 34 degrees +12.5 degrees pitch, and energize the retro-

grade interlock relay in the ASCS calibrator. Closure of this relay shall

energize "attitude permission" relays which shall, upon runout of the

30-second time delay relay, complete the circuit and initiate a master

signal to the retrograde rocket firing circuits to sequentially fire the

rockets at 5-second intervals. The individual retrograde firing si_p_als

shall initiate telemetry and on-boar_ recording of each retro@rade rocket
firing. The #2 rocket firing siE_al shall also be applied to a retro-

grade timing device (Drawing No. 45-88119) which shall transmit a si_

to the ground via telemetry for indication of time since retrograde rocket

firing. At the same time as the master retrograde firing signal is ini-

tiated, the ASCS "attitude permission" switch shall energize a 23-second

time delay relay which shall apply a "retrograde fire" si@_Ll to the ASCS

for 23 seconds. Jettison of the retrograde assembly shall be as described

in Paragraph 3.11.2.

3.11.4 POSIGRADE ROC_T S_ - Separation of the spacecraft from

the adapter-booster vehicle shall be aided by flring a

posigrade rocket system (Drawing No. 45-50001) consisting of three Atlantic

Research Corporation solld-propellant rocke_s as specified in Appendix I-C.

These rockets shall have a vacuum impulse of 462 pound-seconds each, pro-

viding an average thrust of 420 pounds each for an action time of 1.01

seconds, under the conditions specified in Drawing No. 45-50701. Firing

the posigrade rockets shall produce a maximum separation velocity of 28

feet per second. The posi_Tade rockets shall be syunetrically mounted in

the retrograde rocket assembly housing between the retrograde rockets.

Posigrade rocket system initiation shall be accomplished aur_m_tically

throu_ a separation signal from the spacecraft-ad_pter ring separation
sensor after firing of the spacecraft-adapter clsmp ring explosive bolts.
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3.12 ESCAPE SYS_M - An active escape system shall be provided as

an integral part of the spacecraft. The escape system shall
provide positive spacecraft-sustainer separation characteristics and ade-

quate launch aerodynamic heating protection for the spacecraft afterbody.

This system shall be capable of functioning during various periods up to

tower separation should it become necessary to abort a mission and escape
from the vicinity of the Atlas booster system. Escape sequence prior to
and after release of the active escape system for either a normal or aborted
mission shall be as specified in Paragraph 3.12.5.

3.12.1 DESCRIPTION - The escape system shall include a pylon framework

assembly (Dr_ No. _5-31001) which shall support an escape
rocket installation (Drawing No. 45-51001). The escape rocket installation

shall consist of a structural assembly, an escape rocket, a pylon Jettison

rocket, an aerodynamic spike, and a ballast assembly (Drawing Nos. 45-51002,

45-51700, _5-Y1701, 45-51017, and 45-51010, respectively). The pylon

assembly shall be a tower structure consisting of three longitudinal reran-

bets of tubular steel construction, dia_onally braced, and shall incorporate

an antenna cover assembly for shielding the antenna assembly (see Para6raph
3.5.7). The Pylon shall be attached to the spacecraft cylindrical recovery

comparCnent by a clamp _ assembly. A 45-degree aerod_nsmlc falrin6

(Dra_ng No. 45-720A5) shall be installed on the pylon _ to facilitate

_reater aerod_c stabillt7 of the spacecraft up to tower separation. +

The clamp ring assembly (Drawing No. 45-72040) shall consist of three seg-

mented sections Joined by explosive bolts (Drs_Ing No. 45-72702). Two of

the explosive bolts shall be initiated electrically from either end by a
dual electrical system. The thlr_ bolt shall be initiated electrically at

one end and by a _-gener_tor source at the other end through a percussion

system. Initiation of the clamp ring separation explosive bolts shall be
as described in Para6raph 3.12.5.

3.12.2 ESCAPE ROCKET - The escape rocket (Drawing No. 45-51700) shall

be supported by the pylon s_ruct_tre. The aerodynamic spike

and ballast assembly shall be secured to the escape rocket s_ructurml

assembly. The escape rocket shall consist of an electrically-actuated
ignlter and a solid-propellant rocket motor with three nozzles canted 19

degrees from the longitudinal axis of the rocket case. The nominal action

time for the escape rocket shall be 0.78 seconds with an average resultant
thrust of 52,000 pounds at its centerline. Nominal total impulse rating

of this rocket shall be 56,500 pound-seconds, under conditions specified
in Drawing No. 45-51700.

3.12.3 PYLON JETTISON ROCKET - The Pylon Jettison rocket (Drawing

No. 45-51701) shall be supported by the escape rocket struc-

tural assembly. This rocket shall be mounted on the escape rocket longi-

tudinal axis among the canted nozzles. The pylon Jettison rocket shall

consist of an electrically actuated igniter and a solid-propellant rocket
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3.12.3 PYLON JETTISON ROCKET - (Continued)

motor with three nozzles, each canted so as to prevent impingement of the jet
blast on the blast shield. The nominal action time for this rocket shall be

1.17 seconds with a nominal avera6e thrust of 600 pounds and to_al impulse

of 9_ 5 pou_i-seconds, under condltlo_s specified in Drawing No. _5-51701.

3.12._ ESCAPE SYSteM PERFORMANCE - The escape system, during an escape
from the ground launching pad, shall propel the spacecraft to

an sltltude Of approximately 2200 feet. Determination of the ncmlnal escape

rocket _hrust eccentricity shall be _ result of r_tionsl analysis which

will attain a reasonable compromise between adequate spacecraft-booster sep-
aration distance and tolerable astronaut and structural lateral load factor
characteristics. The analysis shall consider effects such as:

a. Spacecraft abort conditions as a result of booster
,.Llfunction.

b. Booster flight characteristics subsequent to spacecra._-
adapter separation.

c. Spacecraft escape rocket _rust eccen_riclty toleranoe.

The determination of booster flight conditions leading to the

initiation of the abort maneuver and following spacecraf_ separation shall
not be _he responsibility of the spacecraft contractor.

ESCAPE SYSTEM SEqUEnCE - Escape system sequence for normal or

aborted missions shall be as specified in _he following

3.12.5.1 NOI_AL MISSION - Norsml sequence for _he mission defined in

Para6raph i.i.i shall be as defined below (see the Functional

Profile, Figure 6, Page 66).

a. At booster liftoff (two inches off the pad) the following
shall occur:

1. The booster failure detection system shall be
activated.

. A time zero reference shall be established in the

satellite clock, maximum altitude sensor, and

recording equipment.
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3.12.5.1 NORMAL MISSION - (Continued)

b. At booster engine cutoff, the folloving shall occur:

Ce

i. A booster engine separation sl6nal shall energize
a 20-second time delay relay.

e Upon runout of the 20-second time delay, _s signal

shall energize the tower bolts fire relays. Activa-

tion of these relays shall energize the tower
separate interlock relay and the pylon _ ring
explosive bolts.

3- Initiation of the explosive bolts shall penait sepaA_-
tion of the clamp ring segments.

e Separ_tlon of the clamp ring sesnents shall actuate a

sensor vhlch shall transmit a firing signal throu6h

the previously energized tover ring interlock relay,
firing _he escape rocket. This signal shall also be
transmitted to _he thrust cutoff sensor 0.20g ccmpa-
rator through the nozmally-closed position of the

tower separate abort Interlock relay.

_e Firing of the escape rocket shall carry the tower

from the path of t_ spacecraft and sustainer portion
of the booster as they ascend in their trajectories to

orbital insertion. As the tower separates from the

spacecraft, the tower separation relay is de-energized,
closing contacts which arm _he landing sequence system
and energize _ ccm:unAcatlons. In the event the
escape rocket fails to fire, the sl6nal which exists
at the thrust cutoff sensor (see Item k above) shall

energize a 1-second t4,aedelsy _ when s _mrust
decs_ to 0.20g to sensed. Upon runout of this time
delay, the signal shall initiate Ignltion of the tower

Jettison rocket_ which then performs the function of
the inoperative escape rocket.

At sustatner engine cutoff the folloving shall occur:

II An _ccelerc_eter-type tJ_ust cutoff sensor shall sense

sustalner thrust decay to 0.20g, at which condition
the thrust cutoff sensor shall transmit a firing
signal to a 1-second t_me del_y relay.
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3.12.5.1 NORMAL MISSION - (Continued)

e Runout of this time delay relay shall energize the

spacecraft-adapter bolts fire relays. Activation

of these relays shall energize the spacecraft rlng

separation interlock relay and the spacecraft-

adapter clamp rln6 explosive bolts.

3. Initiation of the explosive bolts shall pennlt sep-

aratlon of the spacecraft-adapter clamp rln6 se_nents.

d. At spacecraft-adapter clamp ring separation, the follow-
in8 shall occur:

I. The adapter rlng limit svltch sensor shall be actuated

from _he "not separated" to the "separated" position.

e Actuation of _his sensor shall transmit a signal
through the previously-energized spacecraft ring
separa¢ton interlockrelay and the "separated" posi-

tion of the tower separation sensor relay s firing the
posigrade rockets.

e Firing the Posi_de rockets shall close the spacecraft-
adapter separation limit switch sensor "separation"
contacts.

_e The spacecraft-adapter separa_ion sensor shall am

the satellite clock, energize a 5-minute time delay
relay which upon runou_ shall co.and _he orbit mode
of _mtrm,en_tlcn, and treasmlt a si6nal through a

mr separatiu_ sensor power and contrQ1 relay
which shall energize the following:

(,,) A 5-second time delay relay and a power and

control relay which shall ccnmand _he damping

mode of _he ASCS until runout of the 5-second
time delay relay, at which time the orbit
orientation mode shall he cmmnanded.

e. At retrograde inltiation, the following shall occur:

_e The satellite clock shall cc_ the ASCS to assume

the retrograde attitude, initiate the instrumentation

re-entry mode, energize a 30-second ti_e delay relay

and a bypass switch which permits astronaut override

of the 30-second time delay relay.
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3.12.5.1 NORMAL MISSION - (Continued)

e Upon runout of the 30-second time delay relay, a
signal shall be transmitted through the ASCS

"attitude pemission" relay (which is energized by

an "attitude correct" slgnal from the ASCS) for

firing the retrograde rockets.

1 At the same time as _he retrograde firing slgnal is

applied, a time delay relay shall be energized which

shall apply a "retrograde fire" signal to the ASCS

for a 23-second period. The retrograde timer is

initiated after ignition of the second retrograde

rocket motor. Firing and jettison of the retrograde

rocket assembly shall be as specified in l_graph
3.11.2 and 3.ll.3.

f. At retrograde assembly jettison, the following shall occur:

1 The retrograde attitude mode of %he ASCS shall be

•switched to a re-entry orientation mode for acceler_-

%ion less than O.05g. A 5-second time delay relay.

shall be energized, which upon runout, shall am the
ASCS acceler_neter for sensing spacecraft acceleration

greater than O.05g for re-entry stabilization, until

drogue chute deployment. Landing system sequence shall

be as described in Par_ph 3.17.1.

3.12.5.2 ABORTED MISSION - Mission aborts may occur either prior to

' stewing or after sta_ing as defined in the following para-

graphs. Abort indication shall be provided by a red ABORT light on the
left-hand console (see Psmagraph 3.8.9.4.1). Abort indication shell also

be telemetered %0 ground stations and tape-recorded on board.

3.12.5.2.1 ABORT INITIATION - An abort shall be Initiated by application

of a 2B-volt signal to the abort Junction in the escape system

electrical network. Upon receipt of a slgnal_ the 28-volt source shell be

instantly "locked in" at this Junction and shall provide _he necessary power
source to Inltiate the abort sequence, consistent with the mode in which the

abort maneuver is necessary. Mission aborts may be initiated under any of
the following conditions:

a. Prior %0 spacecraft umbilical separation, an off-the-pad
abort may be initiated from %he blockhouse.

b. After spacecraft umbilical separation and prior to booster

llftoff (t_o inches altitude), an abort can be initiated

by radio cmmand, by hardllne which bypasses the booster

lockout relay via the booster mnbilical, or by the
astronaut.
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3.12.5.2.1 A_ORY XNITIATION - (Continued)

Ce After booster liftoff, prior to booster umbilical separa-

tion, an abort can be initiated by radio command, by hard-

line via booster umbilical, by the booster abort sensln6

and implementation system (ASIS), or by the astronaut.

de After booster umbilical separation and prior to booster
and/or sustainer cutoff, an abort can be initiated by

radio ccmnand, the booster abort sen=In@ and Implementa-

tion system (A_IS), or by the astronaut.

ee After booster shutdown and tower Jettison, but prior to

sustalner cutoff, an abort can be initiated by radio

command, the booster abort sensing and implementation
system (ASIS), or by the astronaut.

f. After sus_ainer cutoff, an abort may be lnitia_ed by radio
co, and or by the astronaut.

3.12.5.3 ABORT SEQUENCE OFF-THE-PAD ARD PRIOR TO TONER SEPARATION -
i

Upon receipt of an abort co_ud from sources a., b., c., or d.
as outlined in Paragraph 3.12.5.2.1, the following shall occur_

a. The spacecraft ABORT light shall be illuminated and the

abort switches and time zero relays energized.

b. A shutdown command shall be transmitted to the booster

(sta_e i) aml susta_r (Stage 2) engiJ_ systems.

Ce A power and control relay shall transmit a signal to the

spacecraft ring separation interlock relay and to spacecrs_-

ad_pter clamp tin8 explosive bolts t_.--'ouEh spscecrmft-

adapter bolts fire relays. YJ_Iti_tlon of the explosive

bolts shall l_nalt separation of the clamp ring segments.

This shall be detected by the adapter rlng separation

sensor which shall transmit a firing signal to the escape

rocket. Firing of the escape rocket shall propel the

sl_cecraft from the path of the booster.

d. Escape rocket firing shall be detected by the spacecraft-
adapter separation sensor relays which shall:

le Transmit an abort signal to a relay which shall

initiate firing of the retrograde assembly explosive

bolt for separation of the" retrograde rocket assembly

(see Paragraph 3.11.2). The retrograde asse=bly se_-
station sensor shall energize a 5-secomi time delay

relay which shall am the ASCS accelercmeter switch

for sensing spacecraft conditions _eater than O.05g.
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3.12.5.3 ABORT SEQUENCE OFF-THE-PAD AND PRIOR TO TOWER SEPARATION -

(Continued)

. Provide e.n interlock for the input of the maximum

altitude sensor (time versus time computer). The

maximum altitude sensor (Drawing No. 45-87708)

shall compare a time delay for abor_ tower separs-

tion versus real time beginning at time zero. This

delay shall permit the spacecraft to reach a safe

dynamic pressure before Jettisoning the escape tower.

The time delay _T) for tower separation with relation

to time of abor_ (TA) after time zero, shall be as
follows:

aT, S.c. = 0.1855 TA + 7.0

AT, S.c. = 1.6139 TA - 81.5630

aT, S.c. - 50.165

o _TA _62.0

A

TA

The maximum altitude sensor shall initiate firing of

the pylon clamp ring explosive bolts, permitting +
separation of t2_e clamp ring segments.

e. Simultaneously with the input to the maximum altitude

sensor, the spacecraft-adapter separation sensor shall

energize a power and control relay which shall close

upon receipt of a tower separation signal and transmit

an abort slgnal to _he tower separation abort interlock

relay which shall connand t_e rate damping mode of the
ASCS.

The pylon _ ring shall separate and the tower ring
separation sensor shall energize a power and control

relay throu_ the tower ring separate interlock relay
vhich, upon receiving a si_ml from the tower separation
abor_ interlock relay, shall initiate firing of the pylon
Jettison rocket. Firing of the pylon Jettison rocket

shall actuate the tower separation sensor_ which arms
the landing sequence system (see Pars4D_ph 3.17.1) and

energizes _F ccmmunicatlons.

ABORT SEqUELEE AFaR T_ER SEPARATION - Upon receipt of an
abort cummand fr_ sources e. or f. as outlined in _ph

the following shall occur:

a. The spacecraft ABORT light shall be illuminated and the

abort switches energized.
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3.12.5.4 ABORT SEQUENCE AFI_R TOWER SEPARATION - (Continued)

b. The sustainer engine sys_nn (Sta6e 2) shall be shut down.

Ce A power and control relay shall tzansmit a sl6nal _ a

thrust cutoff sensor which shall sense sustainer engine
thrust decay to 0.20g and energize a 1-second time delay

relay. Runout of this relay shall energize the spacecraft

rln6 separ_tlon interlock relay throu6h the spacecraft-adapter

bolts fire relays. A closure of the latter relays shall

fire the spacecraft-adapter clamp ring explosive bolts.

Initiation of the explosive bolts shall permit separation

of the clamp ring sei_ents. This shall be detected by

_he ad_pter ring separ_%ion sensor which, if _wer separa-

tion has occurred I shall transmit S firing si6nal to the

posi6rade rockets. Ylrlng of _he posigrade rockets shall

provide a velocity increase of 28 feet per second for

sepaz_tion of the spacecraft from _he adAl_er-sus_ainer
CO_P.X •

Me The spe_ecrs_-adap_er separation sensor shall ann the
sa_ellite clock, vhich shall receive a reset ccmnand

from the ground or by _he astronau_ to Inltia_e _he

normal re_ro_rade sequence as defined in Paragraph

3.12.5.1, Subpera6raphs d_, e, and f.





MCDONNELL
....... ,... ___6 .ove._,r lol_ ,.. _o.,,. .,.o.., ..,. ... 6T

RKv*sxO , , .K_O.T 6603-15A

..v,_. i_I__PI'Jl3e_ .oo._ Mercury S_cect_ft

3.13 ELECTRICAL POWER SUPPLY SYSTEM - The electrical power supply

system shall consist of six batteries which comprise the main,

standby and isolated power supplies. Imverters shall be used for conversion

of D.C. power to A.C. power. All batteries shall have individual diode

reverse-current protection for prevention of unnecessary power consumption

because of a weak or faulty battery. Each battery shall be sealed at sea

level pressure to withstand a pressure of I_.7 psl both internally and

externally, and shall have a pressure relief valve for maintaining internal

pressure between 0 psi and 14.7 psi as required. The batteries shall be

vented for release of gas only with vent lines passlng through the lar6e

pressure bulkhead and terminating in the spacecraft skin between the
bulkhead and the heat shield such that the gas vents overboard. Voltage

monltorlng shall be provided by the voltmeters located on the main instru-

ment panel. The main and standby batteries listed below shall be capable

of providing power requirements for the mission as defined in Paragraph

I.I.I. The D.C. power control system shall be as depicted in Figures 7a

and 7b, Pages 70 and 71.

3.13.1 MAIN POWER SUPPLY - The main power supply shall consist of

three 3000 watt-hour silver-zlnc batteries (Drawin 6 No.

_5-79707) (see Appendix I-C, Item 4 for electrical components ). Terminal

voltage of these batteries shall average approximately 24 volts with a

maximum of 29.6 volts and a minimum of 18 volts. Taps shall be provided

at 6, 12 and 18-volt levels. The main batteries shall be wired in parallel

with power inserted or withdrawn from the parallel circuit by an adjacent

ON-OFF switch.

3.13.2 STANDBY POWER - The standby power supply (Drawing No. 45-79707)

shall consist of two 3000 watt-hour silver-zinc batteries

identical to those in the main power supply. The standby batteries shall

be paralleled with the main batteries throughout the mission. Selection
of s_andby battery operation shall be made by a switch provided on the
main Inst_-ument panel (see Pare_raph 3.8.9.6). When the astronaut places

the switch in the _ position, standby power shall be inserted into the

main bus. The standby batteries shall also have sufficient capacity to

provide a power source for the auxiliary UHF and HF rescue beacons.

3.13.2.1 ISOLATED POWER - The isolated power supply (Drawing No. 45-79707)

shall consist of one 1500 watt.hour silver-zlnc battery

similar to those in the main and standby power supplies. The isolated

b_ttery system shall have sufficient capacity to provide power to the

pyrotechnlc-actuated devices (see Paragraph 3.20). The isolated battery

shall supply power to the audio bus if the AUDIO HUH switch is placed

in the _ERG position by the astronaut. Isolated battery power shall be

inserted into the standby battery circuit if the ISOLATED BATTERY switch

is placed in the STANDBY position by the astronaut. The isolated battery
shall also have sufficient capacity for operation of the UHF rescue beacon.
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3.13.3 A.C. POWER SYSTEM - The A.C. power system shall consist of

two main and one standby static inverters and filters for

conversion of 2_-volt D.C. power to llS-volt, slng_e-phase, 400-cycle A.C.

power. Ambient air in the vicinity of the Inverters shall be drawn

throu6h a screened duct installation (Drawlng No. 45-8314A) to the cabin

fan intake. The cabin fan shall force the a_,_ throug_ the cabin heat

exchanger to assist in dlsslpating heat resultlc6 from inverter operation.

3.13.3.1 MAIN A.C. POWER SYST_4 - The main A.C. power system shall

consist of one 250 volt-ampere (VA) static inverter and one

150 VA static inverter (Drawing No. 45-79709). The 250 VA inverter shall

supply A.C. power to the ASCS and horizon scanners. The 150 VA inverter

shall supply A.C. power to the environmental control system fans, rate
indicating system, and cabin lights. The inverters shall supply A.C. power
as specified during the launch, orbit and re-entry phases of the mission
as described in Paragraph 1.1.1.

3.13.3.2 STARDBY A.C. POWER - The standby A.C. power system shall

consist of one 250 VA static inverter (Drawing No. 45-79709).

The s_u_Iby inverter shall supply A.C. power to either or both the ASCS

bus and fans bus, dependent upon the position of the ASCS A.C. BUS swltch

and the FANS A.C. BUS switch. If both switches have been placed in the

NORM position and compound main inverter failure occurs, A.C. power shall

be supplied to both the ASCS bus and fans bus by the standby inverter.

Upon failure of either of the main inverters, the appropriate circuit shall

be de-energized and the standby inerter shall supply A.C. power to the equip-

ment formerly powered by the main inverter. If both switches have been

placed in the ST3Y Position, A.C. power shall be supplied to both the

ASCS bus and fans bus by the standby inverter. Either the ASCS A.C. bus

or the fans A.C. bus may be removed from the A.C. circuit by placing their

respective switches in the OFF Position. This shall remove either D.C.

power to the respective main inverters or the A.C. output of the standby

inverter, dependent upon the source of the A.C. power.

3.13._ ELECTRICAL CCRRECTICRS - Deslgn of the electrical system

shall be such that there shall be no exposed electrical

connections within the spacecraft which would permit shorting by corrosive
atmosphere and/or floating debris.

3.13._.i UMBILICAL CCRNECTIONS - In order to maintain a fully-char_

condition on the batteries and to provide power for ground

testing of various systems within the spacecraft, external power shall be

supplied to the spacecraft prior to launching through an umbilical plug

and disconnect assembly (Drawing No. 45-79723). This plug shall be attached

to the spacecraft mating receptacle throu6h the open umbilical door. The
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3.13.4.1 UMBILICAL CONNECTIONS - (Continued)

umbilical coupling device shall afford a secure and positive spacecraft

connection which shall be capable of release both electrically by a sole-

noid release mechanism and manually by a lanyard release. It shall be

the function of the umbilical connection to provide for the transfer of

Freon 114 to the spacecraft during prelaunch operations.
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3.14 COmmUNICATIONS SYSTEM - The communications system provided

aboard the Mercury Spacecraf_ shall be cunpatible with the

world-wide ground station complex. Wherever practicable, existing systems

of tel_,etry, tracking, and voice couaunicstions shall be used. The follow-

ing systems of communication (Drawin6 No. _5-85700) shall be provided aboard

the spacecraft:

a. Two-way HF/UHY orbital voice communication

b. Command receiver - _z'ound to spacecraft

c. Telemetry equipment - spacecraft to ground

d. C-Band radar trackln6 beacon

e. S-Band radar tracking beacon

f. HFID'HY - Rescue beacon

g. UH_ auxiliary rescue beacon

3.14.1 TWO-WAY HF/UH_ ORBITAL VOICE CO_4%_ATIOH - The two-way

orbiTAl voice communication system shall consist of an

smplitude-modula_ed HF t_itter-receiver and UHF transmitter-receiver.

The HF transmitter-receiver shall operate on a 15.016-mesacycle frequency,

have a 5.0-watt RF output and a sensitivity such f_at not more than 5

microvolts shall be required for I0 db signal-to-noise r_tio, and shall

con_aln provisions for 12 db level speech clipping. The UH_ transmlt_er-

receiver shall operate on 296.8 megacycles and shall have a 3.5 microvolt

sensitivity for I0 db sl_ml-to-noise ratio and con_Ltn provisions for 12 db

level speech clipping. The OHF unit as described herein shall have a 0.5-watt

power output and drive a 2.0-watt s_pllfier. The U_ unit shall be automat-

ically energized at antenna assembly Jettison and shall transmit continuously

for direction findin@ in the recovery phase.

3.14.1.i AUDIO CENTER - The audio cen_er shall contm/n a voice-

controlled transmlt-recelve relay (VOX) and associated

circuitry to activate the selected transmitter-receiver or the tape

recorder. Provisions shall be incorporated to permit the astronaut to

adjust the _L_eshold level of the VDX. The unit shall also contain tran-

sistorized audio amplifiers for microphone and headphone circuits, a voice

filter for the command receiver_ and associ&_ rel_ys and switches. This

unit shall be energized when the VOX I_R switch is placed in _e RECORD or

TRARSMIT position. When the VOX PWR switch is placed in the OFF or RECORD
position, the astronaut must depress the "push-to-talE" microphone button

(see Paragraph 3.8.8.2.2) to transmit via the voice communication unit

selected. With the switch in RECORD positlon_ the tape recorder shall be

activated through the voice controlled relay.
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3.14.1.2 ASTRONAUT'S HEADSET/MICROPHOnE ASSEMBLIES - Two hee_Lset/
microphone assemblies shall be available for astronaut use.

One assembly shall be contained in the astronaut's helmet, and shall be

connected to the communications system throu6h the applicable suit con-

hector. Transmitter keying shall be accomplished by manual and/or auto-

matic circuits in the spacecraft. This assembly shall be used from pre-

lsanch throu6h landing. The second headset/microphone assembly shall have

a push-to-talk switch and approximately 30 feet of cable, and shall be used
for post-e@ress communications. Immediately prior to egress, the astronaut

shall disconnect the applicable suit connector and connect the post-egress

headset/mlcrophone assembly to the spacecraft c_unlcatlons system connector.

3.14.2 COMMAND RECEIVER SYSTEM - A frequency modula_-d transistorized

ccmnand receiver, similar to the AN/DI_-I3 receiver, and a

command decoder shall be provided. The command system shall provide a to_al
of twenty decoder outputs, consisting of ten channels in the receiver and

ten channels in the decoder. The command receiver shall operate on a fre-
quency of 414.0 me6acycles and shall be cumpatible with Yl_-2 ground command

transmitters. The receiver shall provide simultaneous operation of five

decoder channels, wi_h a sensitivity such that not more than five microvolts

input signal is required from 20 degrees centi6rade through 30 degrees

centigrade with a deviation of + 60 kc per channel. Frum zero degrees

centigrade through 20 degrees centi@_le and from 30 degrees centigrade

through 71 degrees centigrade, the sensitivity shall be such _lat not more

than seven mlcrovolts is required with a deviation of + 60 kc per channel.

The command receiver system shall accept and decode th_ following commands

(parentheticel numbers indicate symbols shown on _he Functional Profile,

Figure 6, Page 66): abort (G-l), satellite clock reset (G-4), retro6rade

rocket fire (G-5), C-Band beacon on (G-If), S-Band beacon on (G-11), and

telemetry transmitter on (G-12). Verification of commands shall be telem-

etered. Receipt of a retro@_de rocket firing reset ccnaand shall be

indicated by an ember warning light located on _ warning li6ht panel
(see l_ph 3.8.9.4.1). It shall be possible to use the cceRand

receiver for emergency voice reception.

3.14.3 _ - Telemetry equipaent provided shall be a telemetry
transmitter and power supply. Da_a shall be telemetered to

ground s_ations to provide necessary real time information concerning the

astronaut, spacecraft, and life suppor_ system. Telemetry shall afford

back-up in the event that on-board da_a are not retrieved. The telemetry
system shall remain energized for ten minutes after impact (see Paragraph
3.17.3.4).

3.14.3.1 _ TRANSMITTER - The telemetry transmitter shall operate

on 226.2 megacycles with a transmitter power output of 3.3

watts. This unit shall transmit scientific and aeromedlcal information by

means of seven IRIG s_andard FM subcarrlers, one con_ainlng PAM modulation

(10.361 kc subcarrier) which shall provide 88 d_ta samples plus two sync
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3.14.3.1 TELEMETRY TRANSMITTER - (Continued)

pulses for reference, each measured i-1/4 times per second. The unit shall

be capable of continuous operation for the duration of the mission. Upon

interro6ation by ground command, the transmitter shall operate for a period
of six minutes from an input signal supplied by Section B of the data

progrsmner (see Paragraph 3.15.4).

3.14.3.2 TELEMETRY POWER SUPPLY - A transistorized power supply shall

be provided for the _elemetry transmitter. The power supply

shall operate from spacecraft D.C. power.

3.14-4 TRANSPONDEBS AND BEACONS

3.14.4.1 C-BAND BEACON - The C-Band radar tracking beacon shall be com-

patible with the FPS-16 radar system. The C-Band beacon trams-

ponder shall consist of a transistorized receiver operating on a 5480 -

me6acycle frequency and a transistorized transmitter (except for its nag-

natron) operating on a 5555-megacycle frequency. The transponder RF input

shall be double-pulse coded and shall provide sufficient receiver sensitivity

to normally attain an effective line-of-sight range of 700 nautical miles at

orbital altitude. Power output of this unit shall be 375 watts peak. The

C-Band beacon shall incorporate a lockout feature which shall prevent inter-

rogation durln6 the beacon power supply recovery time.

3.14.4.2 S-BAND BEACON - The S-Band radar tracking beacon shall be

compatible with the SCR-58A Mod. II re_ar and the VERLORT

long ran6_ radar. The S-Band beacon transponder shall consist of a tran-

sistorized receiver operating on a 2840-mm_ycle frequency and 5 transmit-

tar operating on a 2910-me_ycle frequency. The transponder input shall

be double-pulse coded and shall provide sufficient receiver sensitivity %0

normally attain an effective llne-of-slght ram4_ of 700 nautical miles at

orbltal altitude. Power output of this unit shall be i000 watts peak. The

S-Ban_ beacon shall incorporate a lockout feature which shall prevent inter-

rogation during the beacon power supply recovery time.

3.14._.3 RECOVERY

3.14.4.3.1 _/UHF RESCUE BEACON - The rescue beacon shall facilitate
recovery operation. This unit shall be an HY/_ M_W/pulse

modulated unit containing a 243-megacycle SARAH rescue beacon and the 8.36_-

me_cycle MCW portion of the SEASAVE beacon. The _ beacon shall have a

transmitted power output of 1.0 watt and the UH_ beacon shall have a trans-

mitted peak power of 7.5 watts. The U/_ portion of the rescue beacon shall

have an effective line-of-sight range of at least i00 nautical miles.

3.1_.4.3.2 UHF AUXILIARY RESCUE BEACON - The UHF auxiliary rescue (Super

SARAH) beacon shall be primarily for establishing contact with

airborne search vehicles and shall have a line-of-sight range of at least

I00 nautical miles. This unit shall consist of a UHY transmitter operating

........can 243 inc. The beacon shall receive its power from the 3000 watt-hour
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3.14.4.3.2 UH_ AUXILIARY RESCUE BEACON - (Continued)

standby batteries through the standby bus and shall be capable of trans-

mitting peak power of 90 watts with an input of 6.2 volts D.C. for a period

of twenty-four hours. The unit shall be energized at blcone antenna assem-

bly separation. Provisions shall be incorporated to prevent the auxiliary

beacon from transmitting into the folded antenna (see Paragraph 3.14.6.6)

during testing.

3.12.5 COMMUNICATIONS CONTROL PANEL - A conmnmlcations control panel

shall be provided in the lower right-hand corner of the instru-

ment panel. The control panel shall contain audio mixin6 circuitry, voltm_e
controls for the HF_ UHF and emergency ccmnand voice channels, a Morse code

keying button for telemetry transmission control, and a dlrection-findlng
switch which shall enable the astronaut to use the UHF transmltter-receiver

for normal transmission and reception. The volume controls shall be

vertically mounted. It shall be possible for the astronaut to rotate the

volume controls with a fully inflated pressure suit by grippin6 the ed6e

of the instrument panel with his fin6ers and rotatin6 the control with his

thumb. A "push-to-talk" microphone button shall be provided on the abort

handle (see Para6raph 3.8.8.2.2). This button must be used by the astronaut
for traasmlssion via the selected consmam/cations unit when the VOX PWR switch

is in the OFF or RECORD Position. The communications audio control shall

receive aural alarm signal inputs from the wsmnlng system tone generator

(see Para6raph 3.8.9.4.1). The aursl alarms shall result in a stesd_" tone

audible through the astronaut's headset.

3.14.6 ANTENNAS - Antennas shall be provided for all ccmmnmlcation

systems. Antennas for each system shall provide the required

coverage for each phase of the mission. Recovery system antennas shall be
mounted in such a manner as to prevent loss of si_2al from water or salt

spray. Multiplexers_ diplexers, coaxial switches and miscellaneous RF

components shall be utilized where necessary to limit the number of antennas.
Antenn_ and cable losses shall be minimized consistent with all other space-

craft requirements. Provisions shall be incorporated for selective EF trans-

mission throu6h the bicone, dipole, or whip antenna. Selection is accom-

plished by means of an _ ANTENNA SELECT switch located on the BY 4.00

equipment shelf to the astronaut's right.

3.12.6.1 C- AND S-BAND ANTENNA - A C- and S-Band antenna system capable

o5 operation durin6 all phases of the mission shall be pro-

vided. This antenna system shell consist of three flush helices for each

of the two beacons to provide omnidirectional covera6e, with a power
divider for each of the two beacons and matched cabling from the power

dividers to the antennas. A phase shifter shall be ins_alled in one cable

to improve C-Band radar reception during spacecraft turn-around. Each

antenna shall be capable of separate or simultaneous operation. The C-and

S-Band antennas shall be externally located in a band around the spacecraft

conical section near the junction of the cylindrical recovery compartment.
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3.14.6.2 BICONE A_rENNA - The blcone antenna shall operate during pre-

launch, launch, orbit, and re-entry phases of the mission.

This antenna shall be incorporated in, and jettisoned with, the communica-

tions antenna assembly (see Paragraph 3.5.6). Through a multiplexing system,

the HF and UHY orbital voice communications, the comms_d receiver and the
telemetry transmitter shall utilize the blcone antenna.

3.1k.6.2.1 MULTIPLEXER - A multiplexer shall be provided to permit simul-

taneous or individual operation of HT/UHF transmitter-recelvers

(excluding EF mode of UHF), telemetry transmitter, and the command receiver

in conjunction with the bicone antenna. The multiplexer shall be compatible
with the U_ descent antenna for use after Jettison of the bicone antenna.
This unit shall be located in the spacecraft pressurized area.

3.14.6.3 L_F DESCENT ANTENNA - A wire butterfly-type descent antenna

shall be provided for supplying omnld/rectlonal coverage.

This antenna shall permit simultaneous operation of the telemetry transmitter,
UHF rescue beacon, and command receiver. The descent antenna shall be located

on the spacecraft parachute housing structure, and shall be tethered until
after main chute deployment to prevent possible damage from the chute risers.

This antenna shall be spring-loaded and shall extend into the erect operating
position 16 seconds after antenna assembly separation by means of a lanyard-

initiated reefing cutter which shall sever the tle-down cord upon actuation.

3.14.6.4 HF RESCUE ANTENNA SYST_24 - A telescopic whlp-type antenna shall

be provided for use with the HY rescue beacon and the _ voice

transmltter/receiver. This antenna shall be stowed in the recovery compart-

ment and shall be automatically extended by the landing system dual inertia
switch (see Paragraph 3.17.3.4). The antenna shall extend to a nominal

_ength of 16 feet when in operating position.

3.14.6.5 HF DIPLEXER - An HF diplexer shall be provided for use during

the recovery phase to connect the output of the _ portion of
the _Y/UHF rescue beacon and the HF voice transmltter/receiver to the HF

rescue (whip) antenna. The dlplexer shall be located in the spacecraft
pressurized area.

3.14.6.6 tI_ AUXILIARY RESCUE B_ACON ANTENNA - An independent semi-

rigid steel rlbbon-type antenna shall be provided for opera-
tion of the Super SARAH beacon only. This antenna shall be retained in a

folded position by the antenna assembly and released for erection at antenna
Jettison.

3.14.6.7 HF DIPOLE ANTENNA - The HF dipole antenna shall consist of two

dipole elements mounted on opposite sides of the retrograde

package. The elements shall be constructed of thin metal tape, heat-treated

to assume tubular form when deployed. When stowed, the elements shall be

....... --tra¢- _Jrlr C'Ir_'-REW"1-4-" ,.,UW !1"_:
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3.14.6.7 _F DIPOLE ANTENNA - (Continued)

wound on spools as flat tape. The spools shall be held in the stowed posi-

tion by squlb-disconnected retainln 6 straps. At spacecraft separation plus

i0 seconds, antenna extension shall be initiated. Upon tulwindin_ from the

spools, the metal tape shall re%urn to its original tubular form. The

astronaut shall manually select the DIPOLE ANT position on the HI_ ANTENNA

SELECT switch (see Paragraph 3.14.6). At retro@rade pacEage separation, the

antenna coax cable shall be severed by a squib-actuated cutter. The antenna

shall be Jettisoned with the retro6rade package.

3.14.7 COAXIAL SWITCHES - A motor-operated coaxial switch shall be

provlded for swltchlng from the bicone antenna to the UHF

descent antenna upon main parachute deployment. A manual three-positlon

rotary switch shall be used for switchlng the HF voice transceiver to the

blcone, dipole, or whip antenna. (See Para6raph 3.14.6.)

3.14.8 COAXIAL CABLES AND CONNECTORS - Raytherm Type 12-080s, 12-233

or 12-234 coaxial cable shall be used for all In_erconnectlons

between the electronic equipment and antennas. Coaxial connectors shall be

of the miniature type.

3.14.9 BICONE ISOLATOR - A blcone isolator shall be installed at the

base of the communications antenna assembly to permit the

routln6 of electrical cables throu@h the faces of the bicone an_enn_ without

detrimental interaction between electrical signals in the wiring and ant, enna
elements. The bicone isolator shall be mounted on, and compatible with,

antenna assembly structure.

MAC 2$tCM (Itl[V 14 JUN _11_',
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3.15 RECORDING EQUIPMENT - Recording equipment meetin6 the require-

ments of Specification MIL-E-SR72A-I and MIL-E-54OOB(ASG)

shall be comprised of equipment specified in the followlng para6raphs. A

satisfactory isolation technique shall be employed to avoid crosstalE or

interference between systems being fed from common pickups. Methods of

data recording within the spacecraft_ shall be as noted below, and as depicted

in Figure 8a, Page 82. In addition, telemetry equipment for transmitting

data from the spacecraft to ground stations shall be provided as specified

in Paragraph 3.14.3 and subparagraphs.

a. Photographlc recording of astronau_c.

b. Tape recording of data and voice.

c. Photographic recordln_ of cosmic ray collisions.

d. Special instrumentation.

3.15 .i UTILITY CAMERA - A 16 mm motor_irlven manually-operated camera

(_Ing No. _5-881ZI) shall be provided. The camera shall

be powered by a self-contalned battery and operate at 6 frames per second.

Six film ma6azlnes shall be provided, each magazlne containing 120 feet of

film. The camera shall be equipped with three lenses: wide angle, normal,

and telephoto. During launch and re-entry, the camera shall be mounted in

the main instrument panel for observing the motions and appearance of the

astronaut. A mount shall also be provided at the upper right of the lhner

window assembly. (See Para6raph 3.5.5.1.)

3.15.2 TAPE RECORDER - A tape recorder (Drawing No. 45-88707) shall

be provided for permanent data storage. The recorder shall

function periodically throughout the mission and for I0 minu_es after impact

for recordlng of astronaut comnts and observations. With the RECORDING

switch (see Paragraph 3.8.9.6) in PROGRAM position, continuous operation

shall be programmed from llftoff until five minutes after spacecraft

MAC Z]lOll (R[V 14 JUN e2:
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3.15.2 TAPE RECORDER - (Continued)

separation and from 30 seconds prior to retrograde to ten minutes after

impact. Durin6 the orbital phase of the mission, the recorder shall be

energized for one minute in each ten-minute period by signals from Section
"A" of the programmer (see Pars4_raph 3.15.4). In addition, continuous

operation may be manually selected by the astronaut by means of the
RECORDING switch. This switch may also be used to de-energize the recorder

in the event power conservation measures become necessary. The tape
recorder shall be controlled by the voice-controlled relay circuit in the
audio center (see Para6raph 3.14.1.1) when the VOX PWR switch is in RECORD

position. A green indicator llsht below the selector switch shall be

energized when the tape recorder is on (see Paragraph 3.8.9.5). All voice

messa6es sent to ground stations by the astronaut while the tape recorder is

in operation shall be recorded. The tape recorder shall be compatible with

the pulse duration modulation system, voltage-controlled subcarrler oscil-

lators (VCO) and direct recording media. This unit shall have seven heads

for recorctl.ng de,ta at a tape speed, of 1-7/8 Ips. Tape capacity shall be

6250 feet of i/2-1nch .83-mIi mylar-base tape. A limit switch shall be

provided for lnterrul_ing power to the recorder in event of tape breaka6e.
Recording tracks utilized shall be as follows:

Track No. 2 - Direct Recording - VCO Output

Track No. 3 - Direct Recording of UHF voice below 3125 cps

Track No. 4 - Pulse Recording - Differentiated PDM signal

from low-level commu_tor - keyer unit

Track No. 5 - Pulse Recording - composite PEM signal from

hi@h-level commutator-keyer unit

Track: No. 6 - Direct Recording - VCO Output:

3.15.2.1 COMMUTATED DATA RECORDING - A commutator-keyer-record ampli-

fier unit (Drawing No. 45-88728) shall be provided. This

unit shall be capable of integrating 88 D.C. Inpu_cs from the various trans-

ducers depicted in Figure 8a, 1_e 82, plus two internally-generated synchro-

nizing pulses, into a continuous 90 x 1-i/4 standard IRIG signal wave train.

Outputs shall be compatible with the on-board tape recorder and telemetry
systems.

The counutator portion of the unit shall receive D.C. inputs

as described above and shall provide a continuous ll2-1/2-pulse-per-second
pulse amplitude modulation (PAM) signal output. The PAM signal shall be

simultaneously delivered to a converter section and a gating circuit within

the unit. The conver_er section shall provide a pulse duration modulation

(P_4) signal which, after amplification, is capable of drlvin_ a record/ng

MAC :31¢1d (w[v 14 JUN el: i
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3.15.2.1 C0_MUTATED DATA RECORDING - (Continued)

heed in the on-board tape recorder. The gating circuit shall serve as an

introduction point for the synchronizing pulses and shall reduce the duty

cycle of the PAM signal to a duration suitable for application to the

10.361 kc VCO's. The telemetered signal from these VCO's shall be suitable

for use in ground station atuomatic decommutation equipment. The unit shall

contain circuitry which is capable of providing required operating voltages
from spacecraft power.

3.15.2.1.1 L0W-LEVEL CO__ - A low-levml commutator-keyer-recor_

amplifier, furnished by NASA, is provlde_ for use with the

special instrumentation system describ_i in Paragraph 3.15.7.

3.15.3 COSMIC RAY FIIM PACK - Provisions for installation of four

photographic recorders of cosmic ray collisions shall be

incorporated in the spacecraft. The recorders shall be furnished by NASA

and shall be installed at the launch site (see Apperxlix I-A).

3.15.4 DATA PROGRA_ - A data progr_mer (Drawing No. 45-88710)

shall be provided. The progri_er shall consist of Sections A

and B. Section A shall program operation of the water extractor at a rate

of 30 seconds per each 30 minutes; tape recorder operation at a rate of one

minute per each ten minutes; gyro slaving to the horizon scanners at a rate

of 8.5 minutes per each 30 minutes (capability only); and R-cal and Z-cal

signals at a rate of 15 seconds per each 60minutes. Upon rmceIptof appro-

priate command signals from the decoder (see Paragraph 3.14.2), Section B shall

provide a 6-minute signal for operation of the telemetry transmitter; a

15-second signal for R-cal, and a 15-second signal for Z-cal. Section B

shall be capable of recycle in 5 seconds with a continuous input signal or
upon receipt of a new co,mu_ signal.

3.15.5 VOLTAGE CONTROLLED SUBCARRIER OSCIX_ - Voltage-controlle_

subcarrier oscllla_ora (VCO's) in accordance with Appendix I-C
shall be provide_. The VCO's shall receive inputs from the various sources

shown in Figure 8a, Ps_e 82, and, in conjunction with a resistor assembly

an isolation amplifier (see Paragraph 3.15.6), shall _de input

signals for the telemetry transmitter, tape rmcorder, and haze-line circuit.

3.15.5.1 REFERENCE OSCII_ - A 3000 cps fixe_-frequency oscillator

In accordance with Appendix I-C, shall provide a reference
signal for monitoring tape recorder wow and flutter.

3.15'.6 ISOLATION AMPLIFIER - A dual-section isolation amplifier assembly

(Drawing No. 45-88234) shall be provld_. The sections shall

amplify VCO output to the hard-line circuit and incorporate provisions for

adjustment of the signal level applied to the telemetry transmitter and

Tracks 2 and 6 of the tape recorder.
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3.15.7 SPECIAL INSTRUMENTJtTION - The Special Temperature Instru-

mentation System shall obtain temperature indications from

various areas of the spacecraft, as shown in Figure 8b, Page 83. Thermo-

couple outputs shall be picked off a low-level commutator and applied to

the on-board tape recorder when the TE_'EI_TUI_ SURVEY switch 0n the

forward surface of the instrument panel support pedestal is in the NORMAL

position. During ground testing, the _ SIJRVEY switch may be placed

in the TEST position for transmission through the 10.361 kc VCO.
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SPECIAL TEMPERATURE INSTRUMENTATION BLOCK DIAGRAM
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3.16 NAVIGATIONAL AIDS - The astronaut shall be provided with manual

navigational aids which shall allow basic navigation without

communication or automatic system reference.

3.16.1 NAVIGATIONAL AID KIT - A navigational aid kit (Drawing No.

45-81089) shall contain maps, cards, and a pencil. These

navigational aide shall be bound together in a book-llke fashion (Drawing

No. _5-81087) for simplicity, convenience, sad ease of handling. The

navigational aid kit shall be mounted to the structure directly below the

main instrument panel. All navi6ational aid kit functions may be performed

with infl_ted pressure suit gloves.

3.16.1.1 STEREOGRAPKIC MAPS - Polar s%ero6raphlc maps (Drawing No.

45-61706) shall be provided.

3.16.1.2 CARDS * Check, chart, and note cards shall be provided as

requi--'-'-_dby _ mission as outlined in Paragraph i.I.I.

3.16.1.3 PENCIL - A mechanical pencil shall be provided, suitable for

wrltin-'----'gon clear plastic. A pencil holder and retainln6 line

shall be provided for pencil storage and retention.

3.16.2 OPTICAL ATTITUDE REFERENCE - An illuminated optical system

(Drawing No. 45-86049) for spacecraft attitude orientation shall

be provided. This system shall be mounted ad4acen_ to the astronaut observa-

tion window and shall be capable of s%owa_e during periods of non-use. An

inte6ral switch shall illuminate the reticle when the viewing unit is placed

in the opera%ional position.
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3.17 LANDING/ POST-LANDING AND SURVIVAL SYSTE_ - A spacecraft

landing system shall be provided and shall consist of com-

ponents tabulated in Appendix I-C herein, Item lO. The landing system

(Drawing No. 45-41700) shall include two independent parachute systems,

sequencing controls, and post-landing equipment. All parachutes, harnesses

and parachute bags as specified herein shall be shipped directly to the

launch site where they will be inspected and packed.

3.17.1 LANDING SYSTEM - The landing system shall consist of a primary

system comprising a main parachute, a drogue parachute, and

associated sequencing controls; and a reserve system comprising a reserve

parachute, a pilot parachute, and associated sequencing controls. The land-

ing system sequencing controls shall be armed by the tower separation sensor.

For missions aborted between I0,000 feet and 21,000 feet, a minimum time

delay of two seconds between escape tower Jettison and drogue chute deploy-

ment shall provide a sufficient time lapse required for various functional

sequences during the abort maneuver. For missions aborted at an altitude

below i0,0OO feet, an additional time delay of two seconds shall prevent

simultaneous actuation of the drogue mortar and the antenn_ assembly ejector.

3.17.1.1 DROGUE PARACHUI_ SYSTEM - A six-foot diameter conical ribbon-

type drogue parachute assembly, with a thlrty-foot bridle

length, shall be provided for adequate dynamic stability and deceleration

during the re-entry phase. The drogue chute shall be constructed of cotton,

nylon, and dacron materials and shall be designed for a dynamic pressure of

116 pounds per square foot, considering deployment at an altitude of 40,000

feet. The drogue chute shall be stowed in a drogue chute bag. The drogue

chute assembly and a mortar sabot shall be located in the drogue mortar

tube. At 21,000 feet altitude, dual series-connected barostats (aneroid

pressure switches) shall sense static pressure in the recovery compartment

and close a switch, completing an electrical circuit to a cal-tridge squib

located under the mortar tube, initiating a powder charge. The pressure

shall force the mortar sabot and drogue chute assembly from the mortar

tube causing _e chute to deploy. The drogue chute shall be attached to
the antenna assembly b7 a 3-riser arrangement and shall be released by
Jettison of the antenna assembly.

3.17.1.2 MAIN PARACHUTE SYSTEM - The main parachute assembly shall be
a 63-foot diameter reefed (12 percent for k seconds) ring-

sail-type parachute deslgned to provide a stabilized sinking speed of 30

feet per second at 5,000 feet altitude for a 2,160-pound spacecraft. The

main parachute of nylon material shall be designed and constructed to with-

stand shock loads encountered at the deployment altit_le which results in a

dynamic pressure of 102.5 PSF. It shall be considered that there has been

no velocity decrement occasioned by drogue chute deployment, so that drogue

chute failure cases shall be completely covered. The main parachute shall

be stowed in the cylindrical recovery compartment (see Para6raph 3.5.1).
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3.17.i.2 MAIN PARACHUTE SYSTEM - (Continued)

Its deployment bag lanyard shall be connected to the antenna assembly so

that upon antenna Jettison, the main chute, as it pulls out of the chute

pack, shall be deployed. A parachute deployment bridle, fabricated from

750-pound tubular nylon webbing, shall be attached to the apex of the

parachute in such a manner that the loads encountered upon parachute

deployment shall be distributed symmetrically about the apex. This shall

take place at approximately i0,000 feet altitude as sensed by dual series-

connected barostats (aneroid pressure switches). The barostats shall com-

plete an electrical firing circuit to the antenna ejector assembly subse-

quently Jettlsonlng the antenna assembly. Upon separation of the antennB

assembly, the main chute ejector gas generator assembly shall be electri-

cally initiated, and shall produce gas for injection into the main parachute

ejector bag, which, with the antenna assembly, shall e_ect the main chute

pack from the recovery compartment. As this occurs, the main chute shall

pull out of the main chute deployment ba_, releasing the antenna assembly,

drogue chute, and ba6. Separation of the antenna assembly shall energize

the 243 mc SARAH rescue beacon and the auxiliary _F rescue beacon;

de-energlze the ASCS and HF transmitter; energ_Ize the _beacon for dlrec-

tion-fln_Ing mode; switch from the bicone antenna to the _ descent antenna;

simultaneously energize a 150-second time delay relay andpower and control

relay which shall open the reaction control system pitch and yaw high level

thrust chamber solenoids to expel hydrogen Peroxide and, after a 12-second

time delay, shell arm the impact sensor (dual inerti_ switch) and the impact

bag extend valve. Gore colors of the main parachute shall be nnturaland

international orange alternately arranged.

3.17.1.3 PILOT P_ - The pilot parachute shall be a flat circular

type, with a 72-inch d/ameter and a 30-foot bridle length, con-

strutted of nylon cloth, with nylon webbln6 and cord. The pilo_ paracht_te

shall be designed for deployment in event of failure of the main parachute.

Deployment of the pilot parachute shall be controlled by the astronaut
through actuation of the RESERVE override control (P-14) located on the

left-hand console. Upon actuation of this control, the main chute discon-

nect squib cartridge, the pilot chute deployment _n electric squib cartridge,
and the reserve chute ejector ba_ gas generator shall be electrically initi-
ated (provided antenna separation has occurred), and the main charge of the
deployment gun shall be mechanically initiated by gas pressure from an
initiator. The deployment gun electric squib and the mechanical ignition

provisions for the main charge shall each incorporate one-second time delays.
The reserve ejector bag gas generator shall incorporate a 1.25-second time

delay. After runout of the one-second time delay, the deployment gun main
charge shall eject the deployment gun projectile assembly to which the pilot

chute bridle assembly shall be attached. The bridle assembly shall be
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3.17.1.3 P'_.OT PARACKUTE - (Continued)

attached to the projectile assembly om one end and to the pilot chute canopy

on the other. Upon extraction of the pilot chute from the reserve chute bag,

its lanyard shall pull the bag from the recovery compartment. The reserve

chute shall then pull out of the bag, which is permanently attached to the

apex of the reserve chute to assist development of a more sy_netrical chute

deployment.

3.17.1.4 RESERVE PARACHUTE - The reserve parachute assembly shall be a

63-foot diameter reefed rln6-sail-type parachute identical in

design, construction, and reefin 6 to the main parachute. The reserve para-

chute shall be stowed in _he cylindrical recovery comment. Its deploy-

ment bag shall be attached to the pilot chute lanyard, so that upon deploy-

ment of the pilot chute, the reserve chute deployment bag shall be extracted.

As the pilot chute deploys, the reserve chute ejector gas generator assembly

shall be electrically initiated and shall produce gas for injection into the

reserve chute ejector bag which, with the pilot chute, shall extract the

reserve chute pack from the recovery ccapar_nent. At the time of reserve

chute ejection, a fluorescent dye marker package, attached to the spacecraft

by a lanyard, shall be ejected. (See Paragraph 3.17.3.1.) In a normal

landing sequence where the reserve chute has not been deployed, the reserve

chute shall be ejected fr_n the spacecraft through the RESCUE toggle switch

(P-15) after the impact sensor (dual inertia switch) has become energized.

The reserve chute shall also be ejected after runout of a lO-minute time

delay which shall become energized by closure of the impact sensor (dual

inertia switch) upon impact. (See Paragraph 3.17.3.4.) This time delay

shall bypass the RESCUE toggle switch and shall energize the same circuitry

as this switch.

3.17.2 IMPACT SKIRT - The spacecraft shall be equipped with a

fiberglas/silicon rubber-lmpregnated impact skirt (Drawing
No. 45-32700). The impact skirt shall be attached to the spacecraft struc-

tu_ral assembly by a skirt re_alner ring at 120 points and to the spacecraft

heat shield at 189 points equally spaced around the heat shield on a radius

of approximately 36 inches from the Z axis, (Drawing No. 45-32300) and shsJ.i

be capable of withstanding landing impact loads for water and earth landings

as specified in M.A.C. Report No. 6693. A large pressure bulkhead shield

conforming to Drawing No. 45-32290 shall be installed between the large

pressure bulkhead and the heat shield (Drs_ing No. _5-32002), and shall

prevent the heat shield frmm damaging the pressure bulkhead upon landing.

The impact skirt shall be capable of extension by both automatic and

manual systems.

Autmaatic extension shall take place 12 seconds after antenna

assembly separation, provided the LANDING BAG switch is in ADTO position.

At this time, the explosive valves on the heat shield release system shall
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3.17.2 IMPACT SKIRT - (Continued)

be ignited, releasing pressure from the pneumatic tank which shall actuate

the heat shield release mechanism, allowln6 the heat shield to drop down

and extend the impact skir_. This allows _wo landing bag unlock signal

limit switches to return to a normal posltion_ which energizes the green

LANDING BAG telelight. When the control relay for the landing bag extend

valve is energized, a two-second timer shall start simultaneously. If,

after two seconds, the limit switches have not returned to a normal posi-

tion, the LANDING BAG telelight shall illuminate red. The astronaut can

then use a parallel circuit to fire the explosive valves by placing the

LARDING B_ switch in the MANUAL position. Upon Iml_Ct_ air is forced out
of orifices near the bottom of the impact sklrt_ allowing the spacecraft

to settle to a normal attitude within seconds after impact.

3.17.3 POST-LANDING SYSTEM - The post-landlng system shall include

a fluorescein dye marker _package, a shark rewellent package,

a flashing recovery light, a SOFAR bmmb, and inertia switches for actuation of
equl;ment essential to recovery.

3.17.3.1 FLUORESCEIN DYE MARKER - A fluorescein dMe marker packet

assembly shall be provided to aid in visual location during

the search phase. In a nonaal landing sequence, the fluorescein dye marker

shall be ejected after reserve chute ejection and impact on the water. In

a landing where the reserve chute has been deployed_ the fluorescein dye

marker shall have been ejected with the reserve chute. The fluorescein

dye marker shall be packaged in a water soluble con_iner enclosed by a
perforated metal can attached to the capsule by a retalner llne. Sponge

rubber shall be installed around the periphery of the dye marker package

to prevent dama6e to the spacecraft window.

3.17.3.2 SHARK REPEILE_ - A shark repellent packet assembly shall be

provided to aid in astronaut protection while in the water
after egress. The sealed packet shall be attached to the large pressure
bulkhead shield and shall be vented to prevent damage to _he packet during

rapid ascent of the spacecraft. Provisions shall be made for opening _he

packet at impact skirt extension.

3.17.3.3 FLASHING RECOVERY LIGHT - A hi,h-intensity flashing recovery

light (Drawing No. 45-86702) shall be provided. Flashing
rate of the light shall be at least 15 flashes per uLinute a_ an intensity

which shall be visible below 12,000 feet at a distance of approximately 50
nautical miles on a starlit moonless night at a relative humidi_y of at

least 90 Percent. The light shalJ be powered by its own battery.

3-17.3.4 SOFAR BOMB.- A SOFAR bomb shall be provided. The bomb Shall be

ejected at main parachute deployment and shall be preset to

detonate at a depth of 2500 feet.
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3.17.3.5 IMPACT SENSOR - The impact sensor (dual inertia switch) shall

perform the following functions:

ae Initiate main parachute disconnect, reserve parachute

ejector and disconnect, and the pilot parachute deploy-
ment gun (with RESCUE toggle switch (P-!5) In MAN

position).

be Energize a ten-=inure time delay vhich shell, upon runout,

initiate main parachute disconnect_ reserve parachute

ejector and disconnec% and the pilo_ parachute deploy-
merit gunp and enerElze a 30-second time delay relay for
initiation of whip antenna extension and rescue beacon

operation_ in the event that the RESCUE toggle switch
(P-15) is in AUl_posltlon.

c. Energize HF rescue antenna for H_ SEASAVE direction find-

Ing beacon.

d. St.art recovery flashing 'light.

e. De-energize excess con_mlcatlons and Instrumentation.

f. Energize a ten-mlnute time delay relay which upon runout

shall de-energize the S-Band and C-Band beacons, telemetry

unit and tape recorder.

go Energize a 30-second time delay relay (when the RESCUE

switch (P-15) circuit is closed). This time delay relay

shall initiate the HY whip antenna extension and energize
the SEASAVE beacon and HF transmitter.

3.17.4 SURVIVAL KIT - Survival equil_nen_ as supplied by the Gover_ent

shall be packaged in a contractor-furnished contalner conform-

ing to _e requirements of Drawing No. 45-810_9. The container shall be

partitioned into two compartments; one (snap enclosed) for housing a NASA-

furnished one-man raft and water bladder (see _ph 3.8.4); and one
(zipper enclosed) for housing the balance of the survival gear. A lanyard

96.0 inches long s with a snap fastener s shall be provided _o Join the
astronaut_ survival kit and/or spacecraft together. A retention line shall

be provided in the container for connecting the life raft and survival kit.
Stowa@_ provisions shall be made for the astronaut's suit neck dam, and for

the knife and flashli@ht at time of egress. Survival equipment provided by

the Government shall be as described in Appendix X-A, Item i, and Appendix

I-B_ Item i. The survival kit shall be packed by the contractor and shipped

to the launch site for installation in the spacecraft. The survival kit

shall be installed in a support assembly to the left of the astronaut. The
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3.17.4 SURVIVAL KIT - (Continued)

suppor_ assembly shall incorporate a neoprene-coated nylon cover consisting

of two overlapping flaps. These flaps are re_ined in the closed position

by two quick-release plns which are connected by a n_lon strap. A single

pull on a handle a_ached _o the central portion of this s_rap shall

release the retaining pins, permitting removal of the survival kit.
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3.18 HANDLI_ PROVISIONS - A hoist loop assembly (Drawln6 No.

45-32263) shall be provided for spacecraft pickup by

helicopter. The loop shall be attached to the recovery compartment

structural assembly by two hoist loop support flttla6s. The hoist loop

shall be constructed of 9,000 pound capacity dacron webbing with a fiber-

glas plastic spring strap taped to the dacron to cause the loop to erect

upon ejection of the antenna assembly. Two auxiliary hoist fittin6s (Draw-

ing No. 45-32068) located diametrically opposite each other on spacecraft

station line Z123.00, shall be provided.

3.19 SUPPORT D_UIPMERT - Support equipment for Mercury spacecraft
shall be as separately negotiated in CCP 52 Series.

3.20 PYROTECHNICS - Pyrotechnic devices in accordance with Drawing

No. 45-72001 (as specified in Appendix I_, Item ii herein)

shall be provided for the following:

a. Umbilical disconnect

b. Capsule-adapter clamp ring. separation

c. Tower clamp ring separation

d. Retrograde packa6e release

e. Parachute deployment and disconnect

f. Antenna assembly ejection

g. Rescue antenn_ extension

h. Heat shield release

i. Descent antenna release

J. Explosive hatch release

k. Snorkel inlet door Jettison

i. Horizon scanner cover release

m. Dipole antenna extension and coax cutter actuation

n. Auxiliary fuel pressurization valve actuation

o. SOFAR bomb

Pyrotechnics, with the exception of h and n above, shall be installed at the

launch site.

.,c *_'& ,.sV i4 Ju...:
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_.0 QUALIFICATION

_.l M.A.C. QUALIFICATION - Qualification of equipment and sub-

systems shall be accomplished by M.A.C. or by subcontractors

under M.A.C. direction as defined in M.A.C. Report 6495 and in component

speciflca_ion control drawings. Qualification status of parts shall be as

tabul£ted in M.A.C. Report _140, dated 27 March 1961_ revised 1 May 1962.

4.2 NASA QUALIFICATION - The spacecraft supplied by the contractor

will be used in a qualification flight test program to be con-

_ucted by the NASA. The spacecraft end its systems shall demonstrate satis-

factory performance wlthin the framework of this specification. This quali-

fication pro_m will have as its final objective the accomplishment of the

mission described in Paragraph i.i.I herein, launching of a manned spacecraft

into a semipermanent orbit and subsequent safe return to the surface of the

earth at a designated time and/or position through use of retrograde thrust

and aerodynamic drag.

5•0 TESTING

5.1 M.A.C. TESTING - The contractor shall undertake structural,

aerodynamic, hydrodynamic, equipment, compatibility, accept-

ance, and evaluatlon tssts as required in support of _he spacecraft develop-

ment program.

5.2 NASA TESTING - A program of research and development flight

testing of Spacecraft No. 15A will be undertaken by the NASA.

The spacecraft described herein shall be ut_llzed in Mercury-Atlas Test

Shot No. I0.

6.0 DEFINITIONS

NASA - National Aeronautics and Space Asministration

M.A.C • - McDonnell Aircraft Corporation

Normal land

impact
Landing in the vicinity of the launching

pad at Cape Canaveral. This local terrain
shall be studied so that the soll character-

Istics used in landing calculations will

represent conservative values for a large

percentage of the possibilities. Wind

drift and parachute swing angles used will

be based on probability studies.
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1.5
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APPENDIX I-A

GOVERNMENT-M/RNISHED EQUIPMENT - CONTRACTOR INST_

Qty. Nomenclature

1

1

1

3
1

3 4

1

1

As Req.

As Req.

15
6

As Req.
1

1

1

1

18

I0 ft.

1

1

1 "

Survival Equipment as Follows:

(See Paragraph 3.17.4)
One-Man Life Raft

Chemical Desalting Kit (for 8 pints)

Shark Chaser Packet

Dye Marker Packets

Battery-Powered Survival Light

(ACR-4-E or equivalent)

Signal Mirror

First Aid Kit Consisting of:

Gauze Compress

Gauze Bandage

Oxytetracycline Tablets (4 grains each)
Motion-Sickness Tablets

(Meclizine - 3/8 grain each)

Muslin Bandage

Small Cake of Soap

Tube of Zinc Oxide Ointment

(Approx. 2-1/2 oz.)

Signal Whistle

Small Can Survival Rations

Full-Size Waterproof Matches in Waterproof
Metal Container (Additional match heads

shall be contained in the survival knife

Multibraided Nylon Line (Fish hooks shall

be contained in survival knife handle)

Small Pocket Knife

SARAH Rs:lio Beacon with Antenna

an_ Battery (Ultra RB-5 and RB-7)

Sunglasses

Food, Low Residue

Film Pack, cosmic Ray (See Paragraph

3.15.3)

* The Survival Kit shall be packed by the contractor m'_d shipped to the

launch site for installation in the spacecraft.

i

MAC l|lOil (11[¥ 14 JUN II_
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APPENDIX I-A - (Continued)

GOVERNMENT-FURNISKED EQUIPMENT - CONTRACTOR INSTM/ZD

Item

k.l

4..2
4.3

5.1
5.2

5.3

1

1
2

1

i

6 1

7 1

8 z

9' 1

I0 1

Nomenclature

Connectors, Pressure Suit, Consisting of:

Suit Inlet Hose

Suit Outlet Hose

Instrumentation Patch, 16-Terminal
(i Inside, 1 Outside)

Face Piece Seal Bottle,
8. F. GoodrichP/N 3PZ056,
Including:

1 - Bottle

1 - Reducer

1 - Hose

Flashlight, with Batteries, Size C Cell
(seeP_h 3.8.5.2)

CO2 Partial Pressure Sensor

Card, Amplifier, CO2
Partial Pressure

Com_A%ator-Keyer Record
Amplifier, Low-Level

Calibrator

8o7-].ko_4.

807-1_oi15

C_0705

MAC 251al4 (N#V t4 JUN 42:
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APPENDIX I-B

GOVERNMENT-FURNISHED EQUIPMENT - GOVERI@_q_T INSTALLED

Nomenclature

Injectors (See Paragraph 3.17.4)

MAC 251Clt (WEY _4 JUN 42:
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APPENDZX I-C

CCRTRACTOR-FUR_ISHED EQUIPMENT - CONTRACTOR INSTALLED

Item

I.i

1.2

1.3

1.3.1

1.3.1.I

1.3.1.1.1

L3.1.I.2

1.3.1.2

1.3.2

1.3.3

1.3.4

1.3.5

GENERAL

I_TIF ICATION

Qty. Nomenclature M.A.C. No.

General Assembly, Mercury k5-00001-53
Including:

1 Pylon Assembly, Escape 45-31001-315 *

1 Antenna Assembly, 45-31OO3-305
Communications

1 45-32000-313

1 45-32001-303

1 45-32002-303 *

1 45-35035-303

i 45-32290-_5

1 _5-32003-301

1 45-32245-301 *

Capsule Assembly

Structural Assembly,
Capsule

Structural Assembly
Conical Section

Wl_ow Assembly, Capsule
Inner (ForwardVlev_)

Shield, Bulkhead Fiber-

Structural Assembly,
Cylln_rlcal SectAan

Shingle Installation,
Capsule

Insulation Install_tlon

Door Assembly

Window Assembly, Capsule
Outer

1 45-3zo_-315*

i _5-32o91-3o5

1 45-35030-1 *

* To be shipped to launch site for installation
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APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

Item
m

1.3.6

1.3.6.3

1.3.7

1.4

1.5

1.6

1.6.1

1.6.2

1.7

1.7.1

1.7.I.I

1.7.i.2

IIZRTIFICATION

Nomenclature M.A.C. No.

1 Impact Cushion Ina%a.l._- 45-32300-317 *
tlon, Includlng:

Heat Shield Assembly

Valve, Jettison

Z 45-3205a-327

2 45-61700-b, Sa

1 Impact Skirt 45-32700-3

1 _atch Installation _5-35003-i

1 Structural Assembly, 45-330_-309 *
Atlas Adapter

1 System Ins_tion, 45-AI001-320 *
Recovery (See Item I0)

1 RocEe_ r.At_11 -tlon 45-5OO01-_-i *
Re_ro6r_e (See Item 2)

3 Strap Assembly 45-72030-303 *

1 Struct_l Ass_ 45-500_-303

1 Rocket Ins_Lllatl::, 45-51001-307 *
s,_ety (s_ zt-- 2)

1 Escape _t Structnn_l 45-510_-309 *
Assembly

1 Ballast Assembly _5-51010-303 *

1 Spike Assembly, Bal- 45-51017-1

is_t_i Aero_ynamlc

* To be shlD_ed to launch site for installation

Bell: 8060-
_72-091-3
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Item

1.8

1.8.1

1.8.2

1.8.3

1.8.4

1.8.5

1.8.6

1.9

1.9.1

1.9.2

1.9.3

1,9,4

APPENDIX I-C

COFfRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INST,U.T.!;m

GE_DAL - (Continued)

IDENTIFICATION

Nc=enclature MA.C. No.

1 System Installation, 45-61001-313
Manual Controls

1 Ins1_Lllation, Abort kS-610Ce-301
Handle

1 Installation, Han_ 45-61010-301
Controller

1 Ins_Lllatlon, Controls, 45-61_0-3ll
Yaw

i I.us_tlom, Controls, 45-61030-313
Pitch

1 Installation, Controls, 45-61040-317
Roll

1 Installation, System, 45-61075-315

i Installation, System, 45-62001-51

Reaction Controls (See

m,= 6)

1 Installatio., Pressuri- 45-62010-337

za_ion, Reaction Controls,
Manual and Au_tle

1 Installatlon, Fuel, 45_-I00-23
Reaction Control

1 Installatlon, Fuel 45-62100-25
Reaction Control

1 Ins_mllatlon, Min. "K" _5-62049-333

Insulation, Reaction
Controls
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Item
m

1.9.5

I.I0.I

i.i0.I.i

i.i0.2

1.10.3

1.10.4

1.10.5

1.11

1.12

1.13

1.14

APPENDIX I-C

CCRTRACTOR-FURNZSHED EQUIPMENT - CONTRACTOR INSTALLED

G_ERAL - (Co.tlnued)

I_EBTIFICATION

Qty. Nomenclature M.A.C. No.

1 Installation, Min. "K" 45-62049-335

Insulation s Reaction
Controls

1 Lines Installation, Vent _5-62075-303

1 System Installation, Pyro- 45-72001-20 *
technics (See Item 11)

i 45-7ao_5-1 *

1 _5-720_.3-i *

1 45-72100-305 *

1 45-72C_0-303

1 45-72o_a-1 *

1 45-72050-309

I 45-770OO-I *

1 _5-7/ooz-3o1

1 45-770C_-315

Ins_latlon Conical Fair-

ing Pylon to Capsule

Falrlng AssemblT, Pylon
to Capsule, Conical

Clamp Ring, Capsule -
Adapter

Ins_Ll/_tion, Antenna
Falrlng Ejector

Installatlon, Retaiulng

Ring, Pylon to Capsule

Insta//ation, EmezEency
Co=_l,, (Manual)

Electrical Installatlon,
Escape Rocket

Electrical Ins_Lllatlon,

Pylon

Electrical Installation,

Antenna Fairing

Electrical Installation,
Midsection

1 _5-78003-321

Mf_. No.
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APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTAT.T.kn_

Item

1.15 1

1.16 1

1.17 i

1.18 1

1.18.1 1

1.18.2 1

1.18.3 1

1.18._ 1

1.18.5 1

1.18.6 1

1.18.7 1

1.18.8 1

GENERAL - (Continued)

N_enclature

_ectrical Insta_ation,
Ablation Shield

Electrical Installation

Retrorocket

Electrica_ Installation,

Adapter - Atlas

_tuipment Installation .
(See Items 3, 4, 5, 6,

7, 8 and 9), Inclucti_:

Equilment Installation,

Console, Right-Han_

Installation, Lines,
Static

Panel Assembly, Fuse
Switch

Ri_rAssembly, Naviga-
tion_AldKit

Navigation_AldKlt

Inst_/lation, Window Pole

and Flashllgbt

Main Instrument Panel

Panel Assembly, Left-

Hand Console

IDENTIFICATION

M.A.C. No.

45-780Ol-315

k5-78002-329 *

45-79001-307 *

45-80020-1

_5-81002-3_1 *

45-81004-3o3

45-81014-329

45-81087-3o5 *

* To be shipped to launch site for installation

MAC |3ICJl (R(V ld JUN @|:
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1.18.9

1.18.10

1.18.11

1.18.12

1.18.13

1.18.1k

1.18.17

I.18.18

1.:].8.21

APPENDIX I-C

CCRTRACTOR-FURNISKED EQUIPMENT - CONTRACTOR INSTALLED

GENERAL- (Continued)

IDENTIFICATION

Naaenclature M.A.C. No.

Contalner Assembly, k5-81461-301"

Drlnklng Water

Crushable Support Assem-
bly, Pilot Seat

2 45-82001-301-xx*

1 Ina_mllation, Ks,mess _5-82013 -313

Reel and Release _e

Crushable Support Aseem-

hlT, Pilot Seat

45-82057-301-xx*

1 Installation, Face Lens k5-82070-i *
Seal Bottle

1 Harness Assembly, C_ 45-_27Ce-305 *
Restraint

1 Installation, Contr_l 45-83001-307

1 Inst_Alatlon, Re6ulator, 45-830C_-321
Cabin Pressure

1 Ins1_llatlon,Valve, 45-83005-325
Inlet an&

1 _tlon, Coolant k5-830o6-315-
Lines

1 Ins_e/_lation, ECS Lines 45-83060-321"

1 Installation, Inverter k5-831_-7 *

Cooli_ Duct

1 Installatlon, Inverter 45-831_-11 *
Cooling Duct

_ _1 TO be shipped to launch site for installation.

Mfg. No.
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Item

]..18.22

APPENDIX I-C

CCRTRACTOR-FURNI3EED EQUIPMENT - CO_I_CTOR IR3_

G_2_ERAL - (Continued)

II_TTIFICATION

Qty. Nomenclature M.A.C. No.

1 Installation, Blood k5-831_- 301 *

Pressure Measurlng

System

1.18.23 1 Filter Assembly, Window 45-86005- 307 *

1.18.24 1 Tank Assembly, Auxiliary 45-83207-1 *

Coolln 6 Water

* To be shlu_ed to launch site for installation
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APPENDIX I-C

CONTRACTOR-FURNISHED EQUIR4ENT - CORTRA_'_OR INST_TT_

Gm_- (cont_ue_)

* These items to be shipped to launch site for installation.

El_-_ _ _ _T'_ -'r-_-
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Item
m

2

2.1

2.1.I

2.1.1.1

2.2

2.3

2._

APPENDIX I-C

C0_OR-FURNI_HED EQUIR4ENT - CONTRACTOR INSTAILED

3 _

ROCXET STSTEMS

IDE_TIFICATION

Nomenclature MoA.C. No.

Spacecraft Rocket Installations

Rocket Assembly, Retro_

Consisting of :

1 Rocket, Retrograde 45-50700-3 *

2 Igniter, Pyro6en - *

3 Rocket, Pos:l.grade 45-50701-3 *

1 Rocket, Escape System 45-51700-3 *

1 Rocket, Pylon Jettison 45-51701-15"

Mf_. No.

Thlokol:

TE-316-31

Thiokol:

TE-316-3

Thiokol:

TE-343

Atlantic

Research:

imo763

Grand

Central:

477-801o0-3

Atlantic

Research:

_.a851

* To be shipped to launch 81te for installatlon

*_ One of these rocket assemblies is modified in accordance with Draying
No. 45-50030 by add/tlon of 45-8_91 Tes_ex_tuxe Transducer.
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3.1 1

3.2 1

3.3 1

3.4 1

3-5 1

3.6 1

3.7 1

3.8 1

APPENDIX I-C

CORTRACTOR-FURNISHEDEQUIPMERT - CC_TRACTOR INSTALLED

AIRBORRE mU_

II_I_ICATION

N_nenclature

Airborne Equipment,
Conslstlng of:

M_A.C. No. Mr6. No.

Longitudinal Accelerumeter
(See Paragraph 3.8.9.3)

45-817C_-II * Burton:
2062c

Altimeter (Modified by
45-a3 )

Satelllte Clock

(See Paragraph 3.8.9.1)

Eollsman Instrmnents

A 33_1-i0-001

M.A.C.

kS-_U20-303

D.C. Voltmeter 45-&1716-3 Wes_on Instrument:
183537

D.C. An.meter 45-81717-3 Westcn Instrument:

183538

A.C. Voltmeter

Indicator, Aut_satic/
Manual Fuel

45-81718-3

45-81719-9

Weston Instrument:

183539

Weston Instrument:

185377

Indicator, H202 Pressure 45-81719-11 West_ Zust_.t:

3.9 1 Transducer (Pitch) 45-8.1.7"11-5

3.10 1 Transducer (Yaw) 45-81721-9

3.11 1 Transducer (Roll) 45-81721-19 *

* To be shipped to launch site for installation

M_a_xl_is-

Honeywell:
GG 134A-8

Minneapolis-
Honeywell:
GG 134A-9

Minneapolis -

Honeywell:
GG 134A-7
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3.12 1

3.13 1

3.14 1

+3.15 1

3.16 1

3.17 1

APPENDIX I-C

C0NTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

AIRBO_E EQU_ - (Continued)

IIERTIFICATIC_

Nomenclature M.A.C. No. Mfg. No.

Indicator, Angular Rate
and Attitude (See
P_-agmph 3.8.9.2)

45-81721-27* Mluneapol/s-
Honeywell:
j(:; 282A-6

Indicator, Rate of
Descent

45-81723-3 Pioneer-Central:

1652-15A-B15-1

Indicator, Temperature
and Pressure

Weston Instrument:

190914

ZnAtcator, (Dual)
Temperature

Indicator, Partial Pressure,
02 ana coz

_5-81724-7

45-81725-5

Weston Instrument:

196332

Weston Instrument:
185917

Indicator, Sensor 45-83701-9 Weston Instrument

3_18 i

3.19 i

3.20 I

3.21 2

Q.s_tlty

Indicator, Cabin Pressure

Indicator, Cabin Air

Horizon Scanner

(See Psu_6Taph 3.10.2)

45-83706-11 *

_5-83707-3

45-83708-5 *

45-877_-9

Weston Instrument:

Kollsman Instrument:
A 33681-i0-001

WestonInstrument:
183513A

Barnes En_lneering:
13-130A-I

* To be shioped to launch site for installation
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APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMERT - CONTRACTOR INSTALLED

ELECTRICAL SYSTD_

IDENTIFICATION

Nomenclature M.A.C. No. Mfg. No.

Electrical Equillent, - -

_.l l 45-7801a-321

4.2 1 45-78018-303

4.3 l 4_-78021-303

4.4 10 45-78033-3 *

4.5 l 45-78034-301

4.6 l 45-78034-305

4.7 l 45-78O_l-3O7 *

4.8 l _5-78o54-3oz

4.9 1 45-78054-303

_.lo l _5-78o5_-3o5

_.11 l 45-78o65-1 *

4.Le 1 45-78068-i

Consisting of:

Diode Panel Assembly,

Power System Control

Relay Panel Assembly,

Tone Generator Control

Panel Assembly, Power

System Filter

Solid Conductor

Diode Panel Assembly,
Abort Control Circuit

Diode Panel Assembly,
Abort Control Circuit

Relay Panel Assembly,

Clamp Ring Separation

Panel AEsembly, Ca_Itor

Time Delay Relay

Panel Assembly, Capacitor

Time Delay Relay

Panel Assembly, Capacitor
Delay Relay

Panel Assembly, Relay

Filter Assembly, Scanner

* To be shipped to launch site for installation

MAC Z31CN (RI[V 14 JUN 6|:
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4.13 1

4.1_ 1

4.15 21

k.16 21

_._7 9

4.18 2

_.19 1

_.20 1

4.21 1

k.22 1

4.23 z

4.25 1

k.26 1

4._ 1

26 November I_62
A_C_O_AELL _

ST. LOUIS, MISSOURI PAGE lO8
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NOO_L Mercur_ S_acecraft

_IX I-C

CORTRACTOR-FURNT_HED EQ_ - CONTRACTOR _STALLED

ELECTRICAL SYSTm_ - (Continued)

Nomenclature

Filter Assembly, Scanner

Panel Assembly
Microphone Resistor

Fuse Holder Assembly

Fuse Holder Assembly

Fuse Holder Assembly

Hea_er-Horizon Scanner

Panel Assembly, Relay

Panel Assembly, Relay Instru-
men_tian and Ccmmunlcations

Panel Assembly, Relay, VGX
Recorder

Relay Panel Assembly, Power
System Control

Relay Panel Assembly_ Power
System Control

Relay Panel Assembly I Launch,
Orbit and Escape Sequential

Relay Panel Assembly, Launch
Orbit and Escape Sequential

Relay Panel Assembly, Launch,
Orbit and Escape Sequential

Relay Panel Assembly,
Retro_ Sequential

II_tTIFICATION

M.A.C. No.

_.5-78o68-3Ol

45-78069-1

_5-7807o-z

k5-78o7o-3

_5-7807o-_

_5-78o?z-Z

45-78o72-3oI

_5-78o74-3o3

45-78078-3oi

45-78081-337 *

_5-7808Z-345

_5-78o_-_

_5-78o_355

45.78o8a,.-369

_5-78085-377 *

* To be shipped to launch site for installation

Mfg. No.

!

m
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APPENDIX I*C

CONTRACTOR-FURNISHED EQUIPM_RT - CC_ACl_R INSTALLED

1

1

N_r.enc_tu_

Relay Panel Assembly,

Recovery Sequential

Relay Panel Assembly,

Relay Panel Assembly,

Relay Panel Assembly,

Relay Panel Assembly,
Instrumentation C_tr_

Panel Assembly, VCO,
Stick Position

Jumper Plug Assembly

Battery (1500 Watt-Hour)

I_TIFICATION

M.A.C. No.
i

45-78086-381

45-78086-399 *

45-78090-363 *

45-78o9oo359

45-78o9_I *

45-7_ro7-21 *

45-797o9-7

Power and Control Relay

_ 5-79709"9 *

_5-797o9-11

_5-79_-2-2

Mfg. No.

Eagle Picher:
MA_-_O_8-B

Eagle Picher:

Interelectr_nics

2_AB_A_

in_erelectronlcs

28T_SA_A-3

In_erelectronics
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6

Ncmencla%ure

Power an4 Con%rol Rel_y

_g. No.

_7-53_

1

45-7_12-16

17

13

Power an_ Control Relay _5-7_12-22
_8- 5370

1 _5-7_-28

2 Power an_ Control Relay

_5-_12-33

13 Power an_ Control Relay _-7_712-_ Filtors:
L_6EI_

_5-7_-35 l_ter-Brumfleld

sI_7o
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Item
I

g.54

I_.55

g.56

4.57

4.58

g.59

I_.6o

g.63

l_.6k

4.65

e 4.66

1

12

1

2

4

1

4

4

8

1

APPENDIX I-C

°

C3TRACTOR-FURNI_n EQUIPMENT - CONTRACTOR __L/_T_T.T_

_I_ _ - (contluu_)

NIncl-_R

_h _ton

II_TIFEATION

M.A.C. No.

45-79713-23

Limit Switch _5-79713-29

Limit Switch 45-79713-39

Limit Switch _5-79713-59

IAmltSwltch 45-79713-61

Limit Switch 45-79713-65

Limit Switch 45-79713-69

Limit Swltch _5-7Yr13-71

L£mlt Switch _5-79713-73

Push Button 45-79713-79

Relay - Time Delay 2 Seconds 45-79715-i

Relay - Ti_ Delay 5 Seconds _5-79715-7

Relay - Time Delay I0 Sec_uds 45-79715-ii

Mfg. No.

Hay_m Swlt_h:
61375

Electro-Snap:
KX5_-I

Electro-Snap:
HII-120

Electro-Snap:
ELI-121

Electro-Smap:
.11-123

Electro-Smap:
HII-125

Electro-Smap:
EMI-127

Electro -Snap:

_aydon:
61615

_e_on:

E3_-A

_eaton:
E371 -D

_ton:
E371-E
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Item Qty.

4.67 1

4.g_ 1

4.69 1

_. 70 2

4.71 2

4.72 2

4.73 3

4.74 5

_. 75 2

4.76 1

4.77 1

4.78 1

, 4.79 1

i

APPENDIX I-C

CC_?ACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

ELECTRICAL SYSTEM -

Nomenclature

Relay - Time Delay
30 Seconc_

Relay - Time Delay
30 Seconds

Relay - Time Delay
60 Seconds

Relay - Time Delay
600 Seconds

Relay - Time Delay
3 Seconds

Relay - Time Delay
i0 Seconds

Relay - Time Delay
I Second

Relay - Time Delay
12 Seconds

Relay- Time Delay
2 Seconds

Relay - Time Delay

300 Seconds

Relay - Time Delay
23 Seconds

Relay - Time Delay
60 Seconds

Thrust Cutoff Sensor

(Continued)

IDENTIFICATION

M.A.C. No.

45-79715-17

43-79715-33

45-797!5-39

45-79715-45

5-79715 -51

45-79715-53

45-79715-55

_5-79715- 57

45-79715-63

45-797Z5-67

45-79715-71

_5-79715-75

45-87709-5

Mf_. No.

Wheaton:

E371-_

Wheaton:

E372A

Wheat on:
E372-F

Wheaten:

E_Og-A

Wheaton:

E372-G

Wheaton:

E372-H

Wheaton:

E372-J

Wheaten:

E372-K

%rneaton:

EB72-R

Wheaton:

E376-A

Wheaton:

E372-N

Wheaton:
E372-T

Donner Scientific

_O3-2-300-O20
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CONTRACTOR-FURNISHED EQUI_ - COLNTEACTOR INSTALLED

3

2

1

1

1

1

1

1

1

1

1

1

1

ELECTRICAL SYSTEM - (Continued)

IDENTIFICATION

Nomenclature

Light Assembly (Green)

Light Assembly (Amber)

Telellght Assembly

(RECORDING)

Teleli6ht Assembly

Telelight Assembly

(S_ C._'_'_ )

Teleli6ht Assembly

(Rmmo sin)

Telelight Assembly

(_0 A_)

Telelight Assembly

Telelight Assembly

Telelight Assembly

(.0._)

Teleli6ht Assembly

Telellght Assembly

Teleli@ht Assembly

(STBY AC-AUTO )

M.A.C. No.

45-79720-A9

k5-79T2O-103

45-79720-i17

45-79720-141

45-79709-i_5

45-79720-149

45-79720-153

45-79720-157

_5-79720-161

45-7972o-169

k5-7972o-173

k5-7972o-177

45-79720-185

Mfg. No.

333_0-_9-327

333_0-i03-327

Grimes:

333k0-i17-327

Grimes:

333_0-141-327

Grimes :

33340-145-327

Grimes:

333_o-I_9-327

Grimes:

33340-153-327

Grimes :

33340-157-327

Grimes:

33340-161-327

Grimes:

33340-169-327

Grimes :

33340-173-327

Grimes:

333k0-177-327

Grimes :

333_0-185-327
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APPENDIX I-C

C0NTRACTOR-FVRNISKED EQUIR4D_ - CONTRACTOR INSTALLED

4.94 1

4.95 1

4.96 1

4.97 1

4.98 1

4.99 1

ELECTRICAL SYST_4 - (Continue_)

IIENTIFICATION

Nomenclature M_.C. NO.

T_e_t _s_b_ 45-79720-193

Telelight Assembly
(0 2 ram)

45-79720-197

Telelight Assembly

(CO2 PRESS)

45-7972o-2o5

Teleli@ht Assembly
(FUELQUA.)

45-7972o-z17

Telelight Assembly
(_O WARN)

45-7972o-e21

Telelight Assembly
(_0 RESET)

45-79720-Z_5

_t A,s_b_ (ABORT) 45-79720-237

4..100 i

4.i01 1

4.102 i

4.1o3 i

M.Io4 2

4.105 2

Teleli6h_ Assembly

Telelight Assembly

Telellght Assembly
(_si_ _oo_)

Teleli_ht Assembly
(zxczssH2o)

Plug, Tower Elec.
Disconnect

Receptacle, Tower Elec.
Disconnect

45-7972o-2_I

45-7_o-259

45-79720-263

45-79720-267

_5-797_-i

45-797ee-3

Mfg. No.

Grimes:

333_0-193-327

Grimes :

333_o-197-327

Grimes:

333_o-205-327

Grimes:

333_0-217-327

Grimes:

333_o-221-3e7

Grimes:

333A0-225-327

Grimes :

3_160-327- 313

Grimes:

333_O-2_1-327

Grimes:

333_O-259-3_7

Grimes:

33340-263-327

Grimes:

333_o-e13-327

cannon:

39685-_



oaTI 26 November t0_2

RRVISKO

REVISED

MCDONNELL
ST. LOUIS, MIMOURI PaGE

REPONT

MOOI[L

i15

6603-15A

Mercury Sne_eeraf_

APPENDIX I-C

CO_RACTOR-FU!_ISH_D EQUIPMENT - COX_CTOR _'_'_'j_T,T.k'T)

ELECTRZCAL SYSTEM - (co=:im_a)

IDEHTIFICATION

Item
l

4. zo6

Numenclature M.A.C. No.

2 Cover, Tower Elec. 45-79722-5
Diseonnec_

4.107 1 Receptacle, Umbilical 45-79723-1

Disconnect Assembly

4.108 113 Fuse (5 Amp) 45-79727-3

4.zo9 3 ruse (1o Amp) 45-79727-11

4.11o 4 Fuse (25 Amp) 45-79727-13

4.112 2 Switch - 8-Position Rotary 45-79731-I

4.113 2 swltch - 8-Posltlon Rota:7 _5-79731-ZZ *

4.114 13 # Toggle Switch 45-79732-1

4.115 24 Toggle Switch 45.79732.13

4.116 2 Toggle Switch 45-79732-15

4.117 9 Toggle Switch 45-79732-25

4.118 4 Tog@le Switch 45-79732-43

** 4 of these switches are modified per Drawing No. 45-81299

* To Be shil_ped to launch site for installation

Mfg. No.

Cannon:

39886-i

Cannon:

17070-799

Harrl s :

34o_o-5

HazTis :

3_ceo-1o

Harris:

34o2o-25

Harris:

34000-9

Harris:

32ooo-I

Harris:

32ooo-zz

Culler-Hammer:

89_m_3

Cutler-_mer:

Cu_ler-Ha_ner:

Cutle r-Hammer:

Cutler-Hasher:

89o6_4
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APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

ELECTRICAL SYSTEM - (Continued)

IDENTIFICATION

Ite_.__m QtY. Nomenclature

_.i19 3 Toggle Switch

Plug Assembly-Antenna4.120 2

4.121 2 Receptacle Assembly -
Antenna

Plug Assembly - Retrograde
and Adapter

Receptacle Assembly -
Retrograde and Adapter

.].23 4

4.124 1 Floodlight

M.A.C. No.

45-7973@-45

45-79736-I

45-79736-3

45-79736-9

45-79736-_

45-79738-3

45-79?38-4 *4.125 1

4. ]-30 1

Floodlight (Modified by
45-86o_0)

4.i26 2 Limit SwAtch 45-79732-i

4.1.27 i SwAtch Assembly 45-81358-i

4.128 I FlashAn6 Recovery Li6ht and 45-867_-11"

Power Supply

4.129 i Battery, Flashing Recovery 45-867C2- 9 *
L_6ht

Maxlmum Altitude Sensor

Thrust Cutoff Sensor4 131 i

4. [32 3 Fky-By-Wire Switch Assy. 45-61093-301

4.133 l _ness Reel 45-82091-I

* To be shipped to launch site for installation

,AO.dL._- H 9CI* -t fttY- t Ir'_W - 12 : __ - +

MX"g. No.

Cutler-Hammer:

Cannon:

_o37-98

Cannon:

22037-93

Cannon:

22037-90

Cannon:

22037-91

Grlmes: .
43315-Al-5004wW

Grimes:

43315-A2-500Z_WW

ACR Electronics:

ACR Electronics:

Donner Scientific

70o5c

Donner Scientific

_403-2-300-o20
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Item

5

5.3 1

5.4 1

5.5 1

5.6 i

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INST_T.TRn

1

AUTOMATIC STABILIZATION AND CONTROL SYSTEM

NQmenclature

Automatic Stabilization

and Control System,

Consistin 6 of:

Attitude Gyro (Vertical)

Attitude Gyro

(Directional)

Acceleration Swltch

Rate G_ (Pi_ch)

Rate Gyro (Roll)

_te _yro (x_)

IDENTIFICATION

Minneapolis-

M.A.C. No. Hone_-_ell No.

_5-87700-341

45-877oo-3* GG53E-3

_5-8"7700-5 C-Gg_-_.

45--8770o-z9 GGLIBA-1

k9--87700-51 GG?gA-31

45-877OO-53 GG79A-32

45-87700- 59 GG79A-33

* To be shipped to launch site for ins%allation

MAC 231CM (NEV 14 JUN it:
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CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

6.1 4

6.2 4

6.3 2

6.4 2

6.5 i

6.6 1

6.7 2

6.8 1

6.9 l

6.10 2

6.11 4

6.12 2

6.13 4

6.14 4

6.15 3

REACTION CONTROL SYSTEM

Nomenclature

Reaction Control System

Consisting of:

v_ve, Check (5116)

Valve, Check

Valve, Jettison

Bottle

Transducer, Manual

Transducer, Automatic

Valve, Manual Shutoff
Low Pressure

Tank Assy., Autcmatlc

Tank Assy., Manual

valve,Re_e_ (]/8")

T/C #.say., Pitch an_ Yaw,

24 Lb., Automatic (Modl-

fled by 45-62110)

Valve, Check - (6. i Lb. )

IDENTIFICATION

M.A.C. No.

45-61700-78

45-61700-5l

_5-61700-417

_5-61700-_2

_.5-61700-_83

45-61700-_89

45-61700-490

_5-6170o-_95

45-61700-L179

45-61700-i181

45-61700-ZO81

_5-6ZTOO-ZO67

_5-6z7oo-_5l

Valve, Check - (24-4 Lb.) 45-61700-i153

T/C Assy., Pitch and Yaw

4-24 Lb., Manual

Valve, Check

_5-617oo-_55

_'5-61700-L163

Mfg. No.

Bell Aircraft

8o6o-472-o35-i

8060-472-010-I

8060-472-091-3

8060-471-002-3

8060-_?_-0l_-5

8060-_T_-014-7

8060-472-009-3

8o6o-471-001-13

8060-471-010-13

8060-_70-0L?.-I

Sparta. Aircraft:
C107-4-8C25

Spartan Aircraft:
Cl07-5-6C25

806o-_70-133-5

26_TI-6TST-. 3

MAC 131CM IIIEV 14 JUN If:
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ztem

6.16 1

6.17 2

6.18 1

6.19 1

6.20 2

6.2l 2

6.22 2

6.23 2

6.24 2

6.25 4

6.26 2

6.27 3

6.28 1

6.29 1

APPENDIX I-C

C0NTRACTOR-FURNISKED EQUIPM_ - CONTRACTOR INSTALL_

REACTION CONTROL SYSTEM - (Continued)

Nomenclature

Valve, T_rottle, I-6 Lb.

Valve, Throttle, 4-24 Lb.
Manual

Valve, Manual Shutoff

Valve, Manual Shutoff

Valve, Maaual Shutoff

Valve, Relief

Filter

Regulator Assembly

Valve, Shutoff
M_ Fill Vent

Valve, Draln/Purge

Valve, Manual Shutoff

IDENTIFICATION

M.A.C. No.

45-61700-1171

45-61700-I172

_5-617oo-z_o9

45-61700-141l

45-6Z700-1415

45-61700-1_i

45-61700-iha7

45-61700-1431 *

45-61700-201A

45-61700-20_9

45-617oo-2o31 *

Valve, Manual Shutoff,

H2oz

T/C Assy., Roll, Lower

(l to 6 Lb.) m:mal

T/C Assy., Roll, Upper

(l to 6Lb.) mmual

* To be shipped to launch site for installation

45-61700-20k.3

45-6z7oo-2o77

45-6l?OO-2O78

Mfg. NO.

8o6o-472-o38-131

8060-472-039-91

8o6o-472-o94-1

8o6o-472-o9_-3

8o6o-472-OOl-U

Kidde-892461

8O6O-472-OO4-3

8060-472-120-3

G.W. D_:

1228-O4

G.W. Dahl:

1228-05

806O-472-O23-5

8O6O-472-O24-5

806O-470-203-3

806O-470-2O3-4

MAC Z31CM (AE¥ 14 JUN 6Z"
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6.3Z i

6.32 1

APPENDIX I-C

CONTRACTOR-FURNISKED EQUIPMENT - CONTRACTOR INSTALLED

REACTION CONTROL SYSTEM - (Continued)

Nomenclature

T/C ASSM., Pitch and Yaw
i Lb., Auto (Mod. by
SS-62z£o)

IDENTIFI CATION

T/C Assy., Roll Lower,

(1 and 6 Lb.) Auto (Mod.
by _5-621Z0)

M.A.C. No. Mf_. No.

T/C Assy., Roll Upper,
(I _ 6 Lb.)Auto (Mc_.
by _5-6am.o)

45-61700-2063 8060-_7o-190-13

6.33 1 Tank Assy., Auxi_ary,

_5-61700-2065 8o6o-47o-].95-13

* To be shipped to launch site for installation

45-61700-2066 8060-470-195-14

45-61700-2073 * 8060-471-400-I

MAC 231CJl 1R1[¥ 14 JUN 62:
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Ire=

7

7.1 I

7.2 i

7-3 3

7.4 1

7.5 i

7.6 i

7.7 i

7-8 i

7-9 I

7.10 i

APPENDIX I-C

CONTRACTOR-FURNISHED EQU_ - CONTRACTOR INSTALLED

CO_RJNICATIONS SYSTEM

Nomenclature

Communications System
Co-slstlng of:

Transmitter-Receipt,
Voice (Mod. By

_5-85o17)

ID_CATION

Panel, Control
(Mod. By 45-8501_)

M.A.C. No. Mf_. No.

Ant.enna, S and C-Ban_

45-85700-359 Collins

Power Divider, C-Ban_
(Mod. By 45-85038)

45-85700-3 Collins:

522 1793 035

Isolator, Bicone (Modi-

fledBy_5-78079)

_5-857oo-_ Collins:

_L_ 034

Antemm, UHYDescent

45-85700-33 *

Switch Coaxial (Mod. By
_5-85o31)

_5-857oo-35 *

Diplexer, KF
(_d. By 45-85o32)

45-85700-43 Collins:

_i_3o_

Amplifier, UH_ Voice
Power

_5-857oo-49* Collins :
1817 015

Transmltter-Receiver, UHF
Voice (Mod. By _5-85o19)

45-857_-_

7.3-I " i Audio Center

45-85700-57 Collins:

522 1813 014

* To be shipped to launch site for installation

_,5-85700-_ Collins:

5_ 1989 015

45-85700-63 * Collins:
5_. 1851 O25

45-85700-65 *
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APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

COMMUNICATIONS SYSTEM - (Continued)

IDENTIFICATION

Item Qty. Nomenclature M.A.C. No. Mf6. No.

7.12 i Multiplexer (Mod. By

45-85ce9)
45-85700-71 * Microphase:

7M769B-2

7.13 1 Power Divider, S-Band 45-85700-73 * Melpar:
R530311-1B

7.14 1 Beacon, KF/U'c_ Rescue 45-85700-75 * SLmmonds Aero:

31zoo6B

7.15 1 Auxiliary UHF Rescue
Beacon

45-85700-85 * Simmauds Aero:

311o16

7.16 i Natc_ Network KF Whip k5-85700-89 Collins:
522 2362 004

7.17 i Receiver, Command (Mod. 45-85700-95 _torola':
By 45-850_2) 201 313 OOF

7.18 i Decoder, Command (Mod. 45-85700-97 Motorola:
By _5-85022) 20l 312 98D

7.19 I Beacon, C-Band Radar 45-85700-i09" Aylon:
(ram. By 45-850_6) I_2A _O0-2

7.20 1 Beacon, S-_and Radar 45-85700-iii* Avion:
(Moa. By 45-850a7) 15aA 9oo-_

7.21 i Transmitter, Telemetry - 45-85703-5 EMR:
Low Freq. (m:a. By _u._-6-_5
_5-85o_)

7.22 i "Power Supply, Telemetry 45-85703-7 EMR:
81-79egA

7.23 I Switch, Coaxial, Manual k5-85707-i Traasco
(Mod. by 45-85043) _460-3

* These items to be shipped to launch site for installation.

MAC 221¢M (IIBV 14 JUN iS2:
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7.2_ 1

7.25 I

7.26 1

7.27 1

APPENDIX I-C

CONTRACTOR-F_SHED EQUIPMENT - CONTRACTOR IN_

COMT0_ICATIONS SYSTEM -

Nomenclature

Tone Generator, Alarm

Antenna, H_ Dipole

Communications Cable

Assembly, Spacecraft to
Raft

Antenna Assembly, Aux.
UHY Rescue Beacon

7.28 i Antenna, HF Rescue,
16-Foot

(Co.tlnue_)

IDENTIFICATION

M.A.C. No. _. No.

45-85o_-i

* DeEsvt.1._

5124_-3

45-85o_- 3oi *

45-410_-i *

45-41024-I Raymond Eng. Lab.
1529B-17

* To be shipped to launch site for installation
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8 1

8.1 1

8.2 l

8.3 1

8.4 1

8.5 1

8.6 1

8.7 l

8.8 1

8.8.1 I

8.8.2 Z

8.LI 5

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMEh_ - CONTRACTOR INSTALLED

ENVIRONMENTAL CONTROL SYSTEM

Nomenclature

Enviromnental Control System
Consistln6 of:

Installatlon, Coolant Lines

Ins_llatlon, ECS Lines

Assembly, Tube

Tank, Condensate

Bottle Assembly, 022 Secondary

Valve, Snorkel Outflow

Installation, Suit 02
Sampling

Bottle Installation,

Primary 02, Including:

Bottle Assembly, Oxygen,

Bottle Assembly, Oxygen,

Trap, Solids

Blower, Suit Circuit
(_dined _y _5-8312_
45-8_.28)

Valve, Oxygen Check

IDENTIFICATION

M.A.C. No. AiResearch No.

o

45-83006-315 *

_,5-83o6o-3_ *

k5-83o69-1 *

_,5-83o76-301 *

45-83091-303

_5-83121-i

45--83.1.3-I.-1*

45-83179-i

45-83700-427 134370-i

45-83091-301 13429_-i

_5-83700-43 * 174310

45-83700-49 207970

45-837oo-53_ 1231o4-I

** 1 of this i_em modified to 45-83130 conflgura_ion.
2 of this item modified to 45-83147 configuration.

To be shipped to launch site for installation
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8.12 1

8.z3 i

8.14 i

8.15 I

8.16 1

8.19 1

8.20 1

8.21 1

8.22 1

8.23 1

8.24 i

APPENDIX I-C

CONTRACTOR-FURNISHED EQUI/_ - CONTRACTOR INSTALLED

ENVIRO_AL CONTROL SYSTEM -

Nomenclature

Ta_, Coolin6 Water (Mod.
By 45-83089)

Control Box (Mod. By
•_5-83095)

Valve, Ground Oxy6en Inlet

Valve_ Suit Pressure Relief

Valve _ Solenoid-Swil;ch
(Moa. _. 45-8_66)

Me._Lfold, Sult Tnlet

Ductj Cabin Evaporator
Steam

Manifold, Compressor Outlet
(_a. _ _5-8317o)

Fitting, Suit Pressure

Re_ulstor Outlet

Duct t Water Separator Exit

Manifold, Compressor Inlet

Bracket, Cabin Pressure
Control Valve

Valve, Snorkel Inflow

(Mod. By 45-83103)

Gaskel;j Suit Heat Exchanger

2.5 Inch Marman Clamp

(Continued)

IDENTIFICATION

M.A.C. No. AiResearch No.

45-83700-61 175320-1

45-83Too-65 510352

_5-837oo-81

_5-83700-87

_5-837oo-105 *

1372O5

1301oo

319190-2

17_253

17_363

45-.8370o-179 17_79

45-83700-181 17_295

_5-837oo-183 * 17_364

45-83700-187 175767

k5-837_-193 17_593

_5-837oo-_o-_ L_I07_-1

_5-837oo-237 * 17_2_7

45-837oo-255 * _66

* To be shipped to launch site for installation
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8.=:'7 6

8.28 Z

8.29 5

8.30 6

8.3.l 1

8.32 zo

8.33 l

8.3_ 3

8.37 Z

8.38 z

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

ENVIRONMENTAL CONTROL SYSTEM - (Continued)

Nomenclature

2.31 Inch Mazman Clamp

2.68 Inch Marman Clamp

2.75 Inch Marman Clamp

"0"-Ring for Marman Clamp
4365-231

"O"-Ring for Marman Clamp •
4365-268

"O"-RinE for Marman Clamp
_365-_75

"O"-Ring, CO2 Absorber and

Evaporatmr

"O"-Rin6, System Shutoff
Valves iee294 ana Duct

174295

"O"-Ring

Val_, Pressure Test
(_a. By 45-83o98)

Sensor, Blower Pressure
Differential

Blower_ Cabin Equilmnent
(Moa. By _5-S3165)

Maaifold, Solids Tr_p Exi%

Duct Ground Vent Inflow

* To be shipped to launch site for installation

IDENTIFICATION

M.A.C. No. Ai_search No.

_5-837OO-257 4365

_5-837OO-259 * 4365

45-837OO-261 4365

_5-83700-265 * SSO57SE-265

1.5-83700-267 sSO57BE-295

1.5-83700-269* SSO57BE-L_8

45-837OO-27Z SSoSTsE-268

1,5-837OO-273 * S_96G-141

45-83700-A21 PS 207272-1

k5-837oo-_5 * 20799o

45-83700-437 1739O5

45-83700-hA3 1752_12
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APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

ENVIRONMENTAL CONTROL SYSTEM - (Continued)

IDENTIFICATION

Nomenclature M.A.C. No. AiResearch No.

8.41 2 Clamp Rings, 2.195 to
2.200 Dla.

45-83700-_69 175346-1

8.42 i Clamp Rings, 2.573 to
2.578 Dia.

45-83700-4TI* 175346-2

8.43 5 Clamp Rings, 2.630 to
2.635 Dia.

45-83700-473 * 175346-3

8.44 i Exchanger, Suit Circuit
seat (Moe. _ _5-83o96)

45-8370o-479 174250-3

8.45 1 ExchanKer, Cabin Equi;ment
Heat

45-83700-_BI* 174260-3

8.46 i Valve, Dual CablnPressure
Control an& Pressurization

_5-83700-_85 * 1oe3_-3

8._7 2 "O"-Rings for Plugs at CO2
Transducer Ports

45-83700-_87 * 3-16

8.48 3 "O"-Rimgs for Outflow Por_s

of Cabin Pressure Re&_lator

45-83700-489* S8_gG-6

8.49 1 Transducer, 02 Pressure 45-83700-495 * 512727

8.50 i Assembly, Primary Ox_r_en
Pressure Regula_:)r (Mod.
mz 45-83z91)

45-83700-8_i *

8.51 z Assembly, Secondary Oxygen
Pressure Regulator (Mod.
By 45-83191)

45-83700-843* 132256-4

8.52 6 Screw 45-83700-701 * 31363-4

8.53 z Valve, Ne_tlve Pressure
Relief (Nod. By 45-83011)

45-837oo-7o3 * 130110-2

* To be shipped to launch site for installation
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8.57 1

8.58 1

8.61 1

8.62 l

8.63 l

8.6_ 2

8.65 2

8.66 1

8.67 2

8.68 l

8.69 1

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR r_ST_TXan

ENVIRONMENTAL CONTROL SYSTEM - (Continued)

Nomenclature

"O"-Ring on Boss for Pilot
Suit Pressure Relief Valve

Valve, Comfort Control

Absorber, Suit Circuit

Water (Mod. By 45-83097)

Valve, System Shutoff

(.od. By 45-831e6)

Valve, Relief, Cabin
Pressure

Regulator, Suit Pressure

Valve, Post-Landing
Outflow (Mod. by 45-83075)

Valve, Ground Ventilation
Inlet

tOe Absorber and Odor
Control, Suit

Valve, Emergency @2 Rate

Valve, Check, Freon 114

Valve, Check, 02

Position Indicator, Water
Separator

Valve, Shutoff, 02

Transducer, High Pressure

Standpipe Filter, Conden-
sate Tame

* To be shioped to launch site for installation

IDENTIFICATION

M.A.C. No. AiResesx_h No.

45-83700-705 3-8

45-83700-TII*

45-83700-729 *

45-83700-741 122260-2

45-83700-745 * 102416-10

%5-83700-831 *

45-83700-783

45-83700-785 * 122366-3-i

45-83700-795 * 176080-1

45-83700-797 * 132620-I

45-83700-8_9 * 132632-1

45-83700-801 * 132638-1

45-83].98-]. * 177806

45-83700-809 *

45-83700-825 *

45-8370o-827

132424

538_3

179330-i
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APPENDIX I-C

CONTPACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

ENVIRONMENTAL CONTROL SYST_4 - (Continued)

IDENTIFICATION

Item Qty. Nomenclature M.A.C. No.

8.70 i Inflow Duct Check Valve 45-83130-301

Assy.

8.71 i Reducer 45-83700-835

8.72 i Ori lice 45-83700-845

8.73 i Orifice 45-83700-847 *

AiResearch No.

* To be shipped to launch site for installation

................. _ d
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item

9

9.1 4

9.2 9

9.3 8

9.4

9.5 3

9.6 8

9.7 6

9.8 8

9.9 4

9.1o 4

9.12 1

9.12.1 1

9.12.2 1

9.12.3 1

APPENDIX I-C

CONTRACTOR-FURNISKED EQUIPMENT - CONTRACTOR INSTALLED

INSTRUMENTATION SYSTE24

Nomenclature

System, Instrumentation,

Consisting of:

Assembly, Thermocouple

Assembly, Thermocouple

Assembly, Thermocouple

Assembly, Thermocouple

Assembly,

Assembly,

Assembly,

Assembly,

Assembly,

Assembly,

Thermocouple

Thermocouple

Thermocouple

Thermocouple

Thermocouple

Thermocouple

Instrumentation Package

"A", Including:

Timer, Retrograde Signal

Power Supply, 3 Volt D.C.

Assembly, Voltage Monitor

Resistance Element, A.C.

Power Supply

IDENTIFICATION

M.A.C. No. Mfg. No.

45-79012-15

45-79012-23

45-79012-51

45-79012-87 * -

45-79012-121 *

45-79012-123 -

_5-79o12-125 -

45-79o12-127

45-79o12-129

45.79012-131 -

45-881oo-77 *

45-88119-5 *

45-88203-31 *

45-88205-19 *

45-88206-9

* To be shipped to launch site for installation

MAC ;_31CId (RwV 14 JUN 6_
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9.12.5 1

9.12.6 1

9.12.7 1

9.12.8 1

9.12.9 1

9.12.10 1

9.12.11 1

9.12.12 1

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

INSTRUMENTATION SYSTEM - (Continued)

IDENTIFICATION

Nomenclaturm M.A.C. No. Mf_. No.

Reslstance Element, 45-88207-9H * -

k5-88207-39 *

_5-882.1.5-27 *

_5-882.1.5-29 *

45--68221-17 *

_5-88228-1

k5-8823o-7

Amplifier

Resistance Element,
Amplifier

Amplifier, Body Temperature

Ampllfler, D.C.

02 Partial Pressure Amp.

Assembly, Instrumentation,
Filter, Noise Amplifier
Power

Assembly, Ins_ntatlon,
Capacitor Card

Assembly, Instrumentation,
Converter, D.C. Signal

Commutator, Keyer

9.12-13 i Transformer, Filsment

9.13 1 Instrmmentatlon Packa@e

"C", Including:

Solenoid Voltage At_nuator

Amplifier, Horizon Scanner

45-88248-5 *

_5-88728-i

Assembly, Instr_nentatlon,
Rate Signal Filter and
Calibrate Card

45-881o2-51 *

9.13.1 i

9.13.2 1

9.13.3 1 45-88214-31 *

* To be shipped to launch site for installation

Q

o

Applied
Electronics:

340-23-2

C_. Accessories:

76-0056-35
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APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

Item

9.13.4

9.13.5

9.13-6

9.13.7

INSTRUMENTATION SYSTEM - (Continued)

IDENTIFICATION

Qty. Nomenclature M.A.C. No.

I Assembly, Instrumentation, 45-88238-5 *

Solenoid/Rate Signal Mixer

1 Assembly, Instrumentation, 45-88250-7 *

Temperature Alarm

i Assembly, Instrumentation, 45-88251-1 *

Thermistor Signal Condi-
tioner

I Assembly, Instrumentation, 45-88252-1 *
Solenoid Malfunction De-

tector

9.13.8 i Transducer, Cabin Pressure 45-88705-9

9.14 i Navigation Reticle 45-88118-i *

9.15 1 Sensor Assembly, Heat 45-832OO-1 *

Exchanger, Cabin Outlet

9.16 I Camera, Utility 16 an; 45-88121-i*

(Imcludlng Three Lenses)

9.17 6 Magazine, Film, 16 mm *

9.18 1 Instrumentation Package 45-88113-19

"D", Including:

* These items to be shipped to launch site for insTmllation.

CEC: 4-38OMUB-15A

FENWAL: GB34Pgl

Yellow Sprin6s:
4OO12

............. il4&G- _.._LL_%I--(N4[_F - I--@--jU N Q_"
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APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

Item

9.18.1 i

9.18.2 1

9.18.3 1

9.18.4 1

9.18.5 1

9.18.6 1

9.18.7 1

9.18.8 l

9.18.9 1

9.18.1o 1

9.18.11 1

9-18.12 1

9.18.13 i

9.18.14 1

9.18.15

INSTRL_4ENTATION SYST_4 - (Continued)

IDENTIFICATION

Nomenclature M.A.C. No. Mfg. NO.

Resistor Panel 45-88233-21 * -

Resls1_or Panel 45_33-23 * -

Resistor Panel 45-88233'25 * -

45-88234-3 *

45-.88241-23 *

45-88243-1

45-88243-3

45-88243-5

45-88243-7

45-88_43-9

45-88293-11

45-88243-13

45-d38245-1

Isolation Amplifier

Accelerometer Filter

Voltage Controlled
Oscilla_or 0.4KE

Voltage Controlled
Oscillator 0.56KE

Voltage Controlled

Oscillator 0.73KC

Voltage Controlled

OscillAtor i. 3OKC

Voltage Controlle_

OscLtlator 1.70KC

Voltage Controlled

Oscillator 2.3OK_

Voltage Controlled

Oscillator 3.00KE

Voltage Controlled

Oscillator 3.90 KC

Voltage Controlled

Oscillator I0.361KC

1 Assembly, Instrumentation,

VCO Power Regulator

* To be shipped to launch site for installation

I

ram: i8_c-o._o
2.5K-20-MIO

_4R: 18_c..o. 56

ram: 18_c-o.73

D_: 184c-I. 30

_4R: 18_c-i. 70

_R: 18_ -2.30

_4R: 18hC-3.00

_R: 18_c-3.9o

_4R: 184C-I0.361

P
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Item
m

9.18.16

9.18.17

9.19

9.20

9.21

APPENDIX I-C

COWZ_%CTOR-FURNISHED EQ_ - COntRACTOR INSTALLED

INS_ION SYSTEM - (Continued)

Qty. Nomenclature

1 Accelercmm_er "Z" Axis

_+3og

2 EKO Amplifier

IDENTIFICATION

M.A.C . No. Mfg. No.

45-88T/e-3 Donner: 4310-I

45-88726-i*

i Transducer, Static Pressure 45-88705-5

i Transducer, Sult Pressure 45-88705-9

2 Transducer, N2 Low Pressure _5-B87o5-1S

(a2o2 n_ssur,)

9.22 1 Sensor, Cabin O_ Partial 45-88708-ai
CMe_:lea 8y 45-S8_5)

Programmer

Probe, Tmmgerature

9.23 1 _5-88710-13

9.24 1 45-88720-3

9.25 1 .Kit, Instrumentation 45-88999-39 *

Th_:_EpSOD-RSBO

WooiAri_ge

CEC: 4-38OMUA-15A

cEc: _-360MUA-15A

Thompson-Pamo
Woo3iridge

Wheaton: M-I/2-TB

Transonics, Znc. :
IIS_B

9.26 1

9.27 1

Pressure Switch (Modified

System, Blood Pressure

Measuring

45-88Ta4-15" Lourdes _draulic:
L_ i0280_

_5-88727-145* Garrets Corp.:
5_778-6

9.28 1 _5-88822-19-Assembly, Instrt_en_ation,
Astronaut Transducer,
Consisting of:

9.28.1 1 Probe, Body Temperature 45-88814-ii* Gulton Industries:

* These items to be shipped to launch site for ins¢_Alatlon.
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APPEND_ I_

CONTRAC_R-FURN_HEDE_IPMERT-CONTRAC_RINSTALLED

INS_ATION SYSTEM - (Continued)

IDENTIFICATION

Item _ Nomenclature M.A.C. No. Mfg. No.

9.28.2 6 EK_ Picaup 45-88_I- 17- -

9.28.3 1 Impedance 9neumoE_-aph 45-88122-I -

9.29 i0 Assembly, Instrumentation, 45-88891-1"
Temperature Pickup

9.30 2 Assembly, Instrumentation, 45-88891-13 *
Temperature Pickup

9.31 2 Transducer, Ablation Shield 45-88859-3
Temperature

9.32 i Assembly, Instrumentation, 45-88868-13 *
Temperature Pickup, Suit
Inlet Air

9.33 1 Assembly, Instrumentation, 45-88871-47 *

Tape Recozder_ Commis_iDg
of:

9.33.1 1 Tape Recorder, Inclu_: 45-88707-3D3"

9.33.1.1 i Speed Change Kit (1-7/8 Ips) 45-88707-13 *

9.33.1.2 1 Transport Assembly 45-88707-15 *

9.33 .I.3 2 Reel 45-887o7-17-

9.33.1.4 6250 Tape, 1/2 Inch *
Ft.

9-33-2 i Direct Record Amplifier Kit 45-857074*

* These i_ms to be shipped to launch site for installation.

Fe_: _34_i

m_,: 6608

Consoli_-_ed

Elac_Tuamlcs:
(CEC) 176_7

CEC: 176127

CEC: 176170

CEC: 176001

Minn. Minln6 &
Mfg. : 490

CEC: 17616o

m
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9.3_ 3

9.35 1

9.36 3

9.37

9.37.i z

9.37.2 1

9-37.3 1

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

INSTRUMENTATION SYSTEM - (Contlnue_)

Nomenclature

Assembly, Instrumentation
Potentiometer

Transducer, Suit Inlet
Temp.

Sensor, Reference Junc-

tion Temperature

Panel Assembly, VCO, Stick
Position

Voltage Controlled
Oscillator 0.56 KE

Voltage Controlled
Oscillator 0.73 gO

Voltage Controlled
Oscillator 1.3OKC

. *

II_TIFICATION

Mfg. No.

General Control:
_RA2154KX199

Ruge: BN-274

FE_AL: GB34Pgl

gS-78o99-z *

1+5_43-3 Din: 18_c-o.56

45.-88243-5 _: 18_-0.73

_5-88_3-7 ]_4R: 18_C-I. 30

* To be shipped to launch site for installation

** See Item 4.33 for quantity

MAC I]ICM IIt(V 14 JUN 42:
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Nomenclature

_ng and Post-Larzllng

Sys_, Consisting of:

APPENDIX I-C

CONTRACTOR-FURNISHED EQU_ - CONTRACTOR INSTALLED

LANDING AND POST-LARDING SYS_Y.MS

IDEh"F_CATI ON

M.A.C. No. Radio_lane No.

45-k1700

45-41700-ii*

45-41700-19"

45-41700-29"

45-_1700-37"

45-41700-63"

45-417OO-lOl

45-41700-117

45-A1700-127 *

45-617oo-143

45-417oo-1_9"

45-g17oo-163

45-417oo-167-

IO.I 1 Drogue Bag

10.2 1 Mortar Sabot

10.3 1 Drogue Chute

10.4 2 Bag, Landing Parachute
EJecgor

10.5 1 Shear Pin, Pilo_ Chute

Deploy Gun

10.6 2 Strap Assembly, AdJus_le
Reta_nlng

i0.7 1 Strap,Nona_ustahle,
Insulate_

10.8 1 Projectile Assembly, Pilot
Chute Depaoy Gun

10.9 1 Mortar Tube

i0.I0 1 Lan_, Pilot Chute

10.11 2 Baroswltch, 10,600 Ft.

(Mod.By 45-_1036)

I0.12 1 Cartri_, Main Char_,

Deployment Gun

10.13 1 Body Assembly, Gun, Pilot
Chute Deploy
(Mod.By 45-_1o34)

* These items go be shipped go launch site for Inatallatlon.

45-41700-171

R-51o_

R- 5L?.6

_-_03-309

I_-5118-301

lOlO7O-17

R-5195

R-5196

IOLO7O-23

_-51o9-3o5

R-5136-301

101080-15

101070-31

101070-33
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10.i_ 1

lO.15 2

lO .16 1

i0.17 4

10.18 2

1o.19 2

I0.20 1

10.21 1

I0.22 2

10.23 1

10.24 1

10.25 1

10.26 1

Z0.27 1

APPENDIX I-C

COFfRAETOR-FURNISHED EQ_ - CONTRACTOR INSTALLED

LANDING AND POST-LANDING SYSteMS - (Continued)

Nomenclature

La_, Antemms

Disconnec% La_ Psa_-
chute

Pilot Parachute

Cutter, Reefing-
4 Second

Cutter, Reefing, 16 Second

ReeZ_ Liue

Bridle, Parachute

Packet Assembly, Sha_E

Regellent

Squib Cartridge, Elec_ric,
Parachute Disconnect

Squlb Cactri_ge, Electric,
Drogue Mortar

SquAb Cartridge, Electric,
Deployment Gun

Ba_, _ Chute De_t

Ba_, Reserve Chute Deploy-
ment

Packet Assembly,
Fluoresceln Dye MarEer

IDENTIFICATION

M.A.C. No.

_5-4170o-181-

45-_170o-191

Raalop1aneNo.

R-5127-3oI

_5-_17oo-197-

45-_17oo-265-

45-_1700-201-

_5-417oo-2o3-

1OZO92-13

R-SZ57-U.Z

R-5205-301

_5-41700-209- 58080

_5-417oo-_u.*

_.5-A17oo-213- 58082

_5-g1700-232* R-5208

*These items to be shipped to launch site for Install_tlon.
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APPENDIX I-C

CONTRACTOR-FURNISHED EQ_ - CONTRACTOR INSTALLED

LANDING AND POST-LARDING SYSTEMS - (Continued)

IIENTIFICATION

Item _ Nomenclature M.A.C. No.

10.28 1 Bridle, Pilot Parachu'Ce 45-_1700-237"

10.29 2 _g m=schute 45-41700-259"

10.30 2 Baroawitch, 2_I,000 Ft. 45-41700-245
(Mod. BY 25-41036)

10.31 1 Gas Generator Assembly, 45-41700-247-
Main Chute

10.32 1 Gas Generator Assembly, 45-41700-249"
1_serve Chute

10.33 1 Swig:h, Inertia 45-41700-251

10.34 1 Container Assembly, AS-AIOIO-307
Parachute

10.35 1 Cover, Mortar 45-AI014-I

1o.36 i Bag, SOFAR Bomb 45-41700-_27*

l_u.opls_e No.

R-5153-301

R-5157-333

101080-21

R-Sell-1

R-SZU.-3

n-52o7

* These items to be shipped to launch site for ins%allation.
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LI.I 1

11.3

11.5

LI.6

2.1.8

.1o 4

11.11 2

11.12 1

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

PYROTECHNIC SYSTJ¢_

Nomenclature

Pyrotechnic Devices,
Consisting of:

Explosive Assembly,
Emergency Egress Hatch

Cartridge, Deployment Gun

Cut_er, Reefln6, 4-Secon_

T_ Dela_

Squib Cartrid@e, Parachute
Disconnect

Squib Car_rld_e, Drogue
Mortar

Squib, Deplo_ment Gun

Gas Generator, MeAn Chul_

Gas Generator_ Reserve
Chute

Valve (Heat Shield Release
and A,,-411a_y Fuel Valves)

Explosive Bol_, Clamp Ring

Explosive Bolt, Clas_ Ring

Explosive Bolt, Retrograde

IDENTIFICATION

M.A.C. No. Mfg. No.

_5-35701-301 Minneapolis -
Honeywell:
Ex _838

45-_1700-209

45-_1700-211

45A1700-213

;5-_1700-2;7

45-_1700-2;9

45-61700-482

_5-72702-Z9

45-7270_-23

_5-7270_-9

Olln Ma_hieson:

I12C-7

Olin Mathleson:

_6c-3

Olln Ma_hieson:

I13c-3

* l_echnic devices to be shipped to launch site for installation.
** Quantities defined under applicable systems.
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APPENDIX I_

CONTRACTOR-FURNISHeD EQUIPMENT - CONTRACTOR INSTALLED

PYROTECHNIC SYST_4* - (Continued)

Qty. Nomenclature

I0 Explosive Cell

Ring Assembly

Explosive Cell (Snorkel
Inlet Door Actuation)

11.16 2 Cartrld6e

11.17 1 Cartrld_e

11.18 i Cartridge

11.19 4

I_E_TIFICATION

11.20 1

Mfg. No.

Beckman-Whitley:
1008_

11.21 2

45 -72705-7 BecEman-Wb/tley:

45-72707-5 McCormick Selph:

3625

45 -72708-303

Initiator (Chute Deploy,

Capsule and Tower Separation)

McCormick Selph:

2561

Frankford

Arsenal: M67EI

i

Sau.'l.b (Whip Antenna)

Frankford
Arsenal: XM-41

Cutter, Reefing, 16-second

Time Delay

Raymond Eng. Lab.

1529 Z-2l

11.22 1 Cutter, Coax, Dipole Antenna 45-72710-3

11.23 1 Cartridge, Cutter, Coax., 45-72710-5

Dipole Antenna

11.24 i Squib, Dipole Antenna Extend M5-83719

II.25 1 SOFAR Bomb, 2500-Foot 45-4-1700-269

OrdAnance

Associates:
OA-02-_

m

* Pyrotechnic devices to be shipped to launch site for installation

l MAC 231¢M (Rl[V 14 JUN 02:


